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This noble building, which will cost $10,000,000, will accommodate 8,000 people and have sufficient capacity to house under one roof all the city’s departments and 
bureaus. The foundations, costing $1,448,000, are the deepest in the world, extending to a maximum depth of 144 feet below the curb. The tower is 560 feet high, 


THE NEW MUNICIPAL BUILDING FOR THE CITY OF NEW YORK.—([See page 46.| 
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THE MYTH OF THE AEROPLANE BOMB 
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At the se he ar, the Japanese raised thess 





‘ and of course, made a very careful examina 
to determi! hat damage this vertical or “high 
ele fire, a t technically called, had done To 
| eat rise both of themselves “and the whole 
ind tary orld, it was found that the major 
f the battleships had irvived the impact of the 
rjectile th remarkably ttle damage of 
al character, and that the ships had been sunk 
th Japane fir but by the Russiar then 
ho had ered he eacoch for that pur 
n tl ajorit f case her a hit was 
l tl first I i a igainst a oode! ipper 
i ta I i al I i ould burst 
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not steering straight for the ship at the time 
é s gt the she although correctly aimed and 
d for the horizontal distance between him and the 
ar} ould fall in a plan vhich w d cause it to 
her to right or left of the object 
But by what means is the aviator to gather these 
any data, translate them into a final result, and 


is shell at the one critical instant of time 


ia ould insure a hit? The problem would be 
US e he seated quietly at a desk on shore By 
hat magic, ther hall he work it out when he is 


nging it, a thousand or fifteen hundred feet in mid 
r, with the roar and scream of the bursting shrap 


nel about hin 


GIOVANNI SCHIAPARELLI 


rH Giovannf Schiaparelli, the former 

director of the Milan Observatory, there 

has passed away one of the most brilliant 

ca t rvers of modern times 

‘ an who ame has perhaps been associated with 


ore controverted points in modern stellar investiga 


tion than that of any astronomer of our time 


It was Schiaparelli who was responsible for that 

e or less acrimonious controversy which has been 
azing al it th yjlanet Mars for over a generatiol 
I h ha een kept a by Prof. Percival Lowel 

iV rarded as Schia 

i a idherent Befor Schiaparelli 


Martian investigations, the 


ars he Hour-Glass Sea, and a few 


dark paiches were the only surface markings known 


emorable opposition of September! 


While execut 


! Mars The n 


IN77. brought fame to Schiaparelli 





ng a trizgonometrical survey, the first attempted, of 
l then of the unusual size of 25 seconds across 
Schiaparelli detected a ovel and curious feature 
\ l viously been taken tor Martian continents 
ed themsel nto agglomerations of islands 
arated frot ich other by a network of lines which 
Schiaparelli described as “canali,” which in English 
iy be rendered more properly as “channels” than the 
ore popular canals The existence of these fine 


as hotly disputed by almost every astronomer 


nence, which may be explained by the circum- 


tance that in the wonderfully clear atmosphere of 
Schiaparelli was able to note a mass of detail 


in the cloudier 


Milan 


astronomers 


hidden to the eyes of 
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North. For years Schiaparelli’s discovery was repudi- 
ated and the 


Not until 
out by Burton, not 


canals" regarded as optical illusions. 


several canals were independently traced 
intil Lowell multiplied them almost 
indefinitely, not until they were eventually recognized 
it Lick Observatory were they accepted as objective 
phenomena 

Bet wee! 


December, 1881, and February, 1882, the 


aspect of Mars was again studied by Schiaparelli, 
ith the result that he announced not only that the 
canals were still there, but that in as many as twenty 
cases they were seen in duplicate In other words, a 
twin canal ran parallel to the original one at an inter 
val of 200 to 400 miles. If the astronomical world was 
loth to accept single canals, its protests at double 
anals can be imagined Even now the actual “gemina 
on as the henomenon is called, is disputed, and 
Prof. 


uphold it. It must certainly 


quires a the argumentative energy ot 
Lowell in t s country to 
be confessed that this doubling is an almost unsolvable 


nigma That it exists seems fairly 


certain, since 
Perrotil Pholtlor A. Stanley Williams, the Lick ob 
ervel and Prof Lowell are inited on the point 
Various njectures have been hazarded in explanatior 
f this rious of Martian occurrences It was 
ot unnatural that the difficulty of conceiving a physi 


cal reality corresponding with it suggested optical ex 
lanations Proctor regarded the gemination as an 
effect of diffraction, and Stanislas Meunier of oblique 
reflection from overlying mist 


banks Flammarion 


hought that the canals might 
stances, be evoked by 
None of thess 
Prof. Lowell 


auses 


under special circum 
reflection as a kind of mirage 
' 


explanations can really be accepted 


aitributes the doubling in part to vegetal 


Although Schiaparelli's name will, no doubt, be 


nore popular linked with the planet Mars, he has 
done othe ork of enduring character In his sus 
tained study of the features of Mercury, Schroeter 
had no peer unt Schiaparelli took up the task at 
Niilan in 1882 Schiaparelli’s observations were made 


n daylight \ 
the planet hour by hour 


notable discovery ensued Following 


instead of making necessarily 


rief inspections at intervals of about a day, it was 
found that the markings, faintly visibl remained 
ensibly fixed Afte long aatient watching, Schia- 
irelli reached t onclusion that Mercury turns on 
ts ix] I tl ime time needed to complete 1 
volutior n his t, as in the case of the Moor 
ence, Me ry must always present the same face to 
the Sur lo Schiaparelli’s eye, Mercury appeared as a 
potter obe enveloped in a tolerably dense atmos 
phere rhe marks are not always equally well seen 


ind disappear regularly near the limb Following in 


Schiaparelli’s footsteps Prot Lowell 


observed Mer 
cury in the fu glare of noon, and executed, as a re 


sult, a remarkable series o which amply 


rawings 


mnfirmed Schiaparellis work, anc fixed the rotation 


of Mercury at SS days 


Schiaparelli’s study of the planet Venus gave rise 


to a controversy almost as bitter as that in fhe case 


if Mars It came with a shock of surprise when 


Schiaparelli announced in 1890 that Venus probably 


otates after the fashion of Mercury and the Moon 


4 continuous series of observations from November, 


IS77, to February, 1878, with their records in above 


one hundred drawings, supplied the chief part of the 


data upon which he based his conclusions Observa 
tions made i 1895 gave additional support to 
Schiaparelli’s view that Venus rotates on her axis in 
the period of her revolution about the sun (225 days) 
Perrotin at Nice and Lowell at Flagstaff gathered data 
Many 


theories of Schia 


that amply confirmed the keen-eyed Schiaparelli 


» accept the 
adhered to the 


istronomers refused t 


parelli, and have thory of a _ short 


period of rotation Trouvelot deduced from his own 
observations a period of rotation of about twenty-four 
It is remarkable 


hours indeed that two such experi 


enced and trustworthy observers as Schiaparelli and 
Trouvelot could be led to such widely differing results 
practical observations of the 


om thei! same object 





during the same period It may be regarded ¢ 


tain that the problem cannot be solved by observing 


markings alone, particularly if the markings should 


urn out to be purely atmospheric phenomena 
Schiaparelli taught us to associate meteors with 


hand the 
them 


comets He took in Perseid meteors of 


August as he found recorded on August 9th, 


10th, 11th, 1886 Treating them as a concrete mass, 


and assuming that their orbit was the section of a 


cone, he arrived at certain figures on the supposition 
that the conic section in question was a parabola. He 
had reached this 
suddenly discovered that his parabolic elements of the 


stage in his researches when he 
meteor group closely resembled the elliptic elements 
which had been obtained for the comet of 1862 (IIT) 
The general resemblance of the elements of the two 
orbits was too unmistakable to permit of any doubt 
being thrown on the fact that meteors and comets 
That dis- 
brilliant 


were moving in orbits identical in form. 


covery deserves to rank among the most 


made in modern astronomical annals. 
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ENGINEERING. 


The hydraulic turbines at the Feather River station 


of the Great Western Power Company of America are 
considered to be the most powerful in existence. When 
running under a 525-foot head at 400 revolutions per 
minute, they are rated at 18,000 horse-power each. 


Under the reduced head of 420 feet, each turbine 
develops 14,000 horse-power. 
A novel application of wireless telegraphy in the 


which the Penn- 
the 


field of engineering is the installation 


made for testing usefulness 


Iway has 


of air messages for railroad operation. The mast used 
in the tests is located on the mountain near Altoona 
at an elevation of 1,655 feet above sea level. Com- 


munication has already been opened with the stations 

Atiantic 
vhich were 
1+ 


ened cast eel to determine the 


on the coast, and also with ships at sea. 


Some tests recently undertaken on hard 
spec i- 


strength of the 


mens when subjected to combined bending and torsion, 


showed that the maximum principal stress is the best 
criterion of strength for a brittle material when sub- 
jected to combined stress. As a rule, while the hard- 
ening did not affect the bending strength, there was 
an increase of 100 per cent in the torque which was 
necessary to bring about failure. 

Traffic on the streets of Buenos Ayres, the most 
enterprising and up-to-date city in South America, has 
increased to a point at which some radical relief is 
necessary; and a comprehensive scheme for electri 
cally-operated subways has been passed by the city 


} 








government The concessions have been secured by 
the Anglo-Argentine Tramway Companies and the 
tramway company f Buenos Ayres, whose headquar- 
ters ar it Brussels, Belgiur 
In a paper recently read before the Western Society 
of C:vil Engineers, the bridge engineer of the C. B. & Q 
Rail vay advocated tl ibstitution of concrete for 
wood in railroad trestle the construction consisting 
of concrete pil capped with reinforced concrete 
tringers, and overlaid with a floor of concrete slabs 
Whe ng machi! iided concrete piles, structures 
r th character have been built up to a length of 
290 feet at a ec vf Oo $20 to $25 per lineal foot 
The decrease in the draw ill of a locomotive 
as the speed increase more rapid than is generally 
understood I t i 2,000-horse-power 
compound locon é t type will exert 
a tractive fores hen it hauling a train at a speed 
of five miles per hour f 150,000 pounds. At ten 
miles the tractive force ill hav fallen to 75,000 
pound at 30 mil t be 25,000 pounds, and at 
50 miles per hour, it be as low as 15,000 pounds. 
The German army recently carried out a maneuver 
to test the ability of the aeroplane for night attack. 
The machine started out after dark to find and attack 
a bivouac, co! ting ef a squadron of dragoons that 
was encamped 50 kilometers from the starting point 
enemy's camp was locaied by the Aid of the camp 
res, and the aeroplane swooped down above the slee] 
ing soldiers and dropped several bombs into the cam} 





The success of the experiment is stated to have been 
complete. 

It is gratifying to learn that the United States and 
Great Britain have signed a treaty which will serve to 
regulate the us it or commercial purposes at 
Niagara Falls. According to the provisions, the New 
York side will be permitted to take 20,000 cubic feet. 


from the the falls, and the Canadian sid 





may dive c feet The treaty contains a 
provision s the Canadian companies to 
transn he United States side at least 
fifty per ver generated in Canada. 


Special interest attached to the recent launching of 
the torpedo-boat destroyer “John Mayrant” at the 
Cramp’s shipyard. She was christened by the great- 


great-grand-daughter of John Mayrant, who was a mid 
shipman on the “Bonhomme Richard” during the 
historic fight between that vessel and the “Serapis 
The John Mayrant” is 293 feet 1014 inches long, 27 
feet beam, and will draw on her trials 8 feet 4 inches. 
She is to make 30 knots an hour Her armament con 
sists of five 14-pounde1 semi-automatic guns and 
three deck torpedo tubes 

Simultaneously with the announcement that the 
Mersey Dock and Harbor Board has decided to con 
struct a huge dock” suitable for liners 1,000 feet in 


length, comes the announcement ‘from Liverpool that 


the Cunard the 


Company is about to undertake con- 


] 


struction of at least one liner of 60,000 tons. The new 
vessel is therefore to be .of the same tonnage as the 
White Star “Olympic” and “Titanic,” but of much 


greater leng*h and speed. Although the company has 


made no official announcement, it is admitted 
the 
which recently destroyed by fire. 
If any thousand-foot ship enters New York harbor, she 
will have to berth in South Brooklyn at the new piers 
twelve to eighteen hundred feet in length, belonging 
to the city. 


that a 
large 


vessel is in contemplation to take place of 


the “Lucania,” 


was 
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AERONAUTICS, 


The 1910 Rheims aviation meet occurred last week 
The great strides that have been made in less than 
a year were shown by the new records that were made, 


while the popularity of aviation was evidenced by the 
report that on the opening day fifteen aeroplanes were 
simultaneously. An account of this 


fiying meet ap 


pears upon page 47. 
Mr. Clifford B. Harmon made a new American ama 
flight on 3rd. Mr 


hours and 3 minutes in his 
Mineola, L. I 


teur record for sustained July 


9 


Harmon remained aloft 2 


Farman biplane above the aerodrome at 


He intends shortly to attempt a cross-country flight 
above Long Island Sound. He will start from Mineola 
and fly to his residence near Greenwich, Conn 

The North German Lloyd steamer “Mainz,” which 


has been chartered for the Zeppelin preliminary expe 
dition to the North Pole, started on the 25th of- June 
fer Kiel in 
Zeppelin. 


Henry and Count 


the 


Prince 
On the 27th of the 


order to pick up 


month, “Mainz” 


steamed off for a two months’ trip to Spitzbergen 
The Zeppelin Polar Air Ship Company finds great 
difficulty in carrying out its project, largely because 


it seems to be impossible to obtain an auxiliary 


steamer stout enough to fight the ice 
Thaddeus Robl, once a bicycle rider, but latterly an 
violent end on June 18th at Stettin 


aviator, came to a 


He was the victim of a crowd’s clamor. A sharp east 
wind was blowing, and Robl was urged by the mem 
bers of the Pomeranian Society for Aviation not to 


make an ascent The crowd proved so insistent, how 


ever, that shortly after 7 o'clock he rose to a height 
of 350 feet and circled round twice Dropping from 
this height to within 50 feet of the ground, he sharply 
turned up his elevator, so that his machine would 


rise The 
the 


force. 


failed to 
dashed 


again. rudder respond quickly 


and machine to the ground 


frightful 


enough, 


was 
with 

The Budapest aviation meet seems not to have been 
a brilliant success, either financially or aeronautically 


During the first days at least, the spectators were not 


as numerous as had been hoped The number of acci 
dents was remarkable Frey, caught in the wake of 
IlIner’s monoplane, was driven against a stand and 
smashed his machine, almost creating a pani Three 
persons were seriously, and en light! njured 
Frey himself escaped with a whole. skil Illner, 
Latham, Efimoff, Chavez, and Bjelovuzi also met with 
accidents, and were more or less injured In every 
case their machines, however, were total wrecks. The 


Frenchmen made the poorest showing, largely because 
they were waiting for favorable weather conditions 
They had nothing to lose by waiting, for they w 





each guaranteed 50,000 francs and traveling expenses 


Wachter 
monoplane owing to 


On the opening day of the Rheims meet 


fell to his death in his Antionette 


the wings breaking off while he was at a height of 
500 feet. Details of this accident are not yet available, 
but according to cable dispatches both wings broke 
completely off the body and fluttered down to earth 


behind it. The boat-shaped body, with the heavy 50 


horse-power motor in its bow, naturally dropped to 
earth at a terrific pace, the unlucky aviator being 
instantly killed. While a comparatively new aviator, 


Wachter had nevertheless made many excellent flights. 
On May 15th he remained aloft 2 
the 


his 


hours and 2 minutes. 


Wachter 1s second pilot of an Antoinette 


life 
Michelin, who was killed 


mono- 
plane to lose recently, the other being young 
May 13th at 
falling of one of the pylons used to mark the 
course when the monoplane hit it while running along 


Hauvette Lyons 


by the 


on the ground. 


A second accident occurred last Friday at the Rheims 
the 


two 


meet, when Baroness de Laroche became on 


fused as aeroplanes were passing her Voisin 


biplane. 
to the 


Stopping her motor, she attempted to glid« 
descent 
The 
is hoped she will survive. 
They 
the 
where improve- 


ground In a swift 
feet the 


hadly 


from a height of 


200 biplane upset. aviatress was very 


injured, but it 
Aeroplane accidents seem to multiply 
the useful 


serve 


purpose of indicating defects’ in ma- 
chines of the present day, and showing 
ment must be made. Dr. Lissauer of Germany ascended 
recently in his machine, 


der head blew off. 


and while under way a cylin 


Fortunately, he came down without 


injury Otto Lindpaintner, the well-known Munich 
aviator, ascended with Countess Edeltrud von Bopp 
and almost killed himself and his passenger, for a 


propeller struck a loose guy-wire and was splintered. 
Fortunately, Lindpaintner succeeded in descending be- 
fore the propeller was entirely broken. Lindpaintner 
went up a little later with the injured propeller, but 


came down again in four minutes. His left wheel 
buried itself in soft ground, and the machine, which 
was still in circular motion, was upset and wrecked 
Lindpaintner emerged from the wreckage safe He 
is also said to have caused the accident to Baroness 
de Laroche, as he passed over her and the air wash 


from his propeller may have caused her descent, 


SCIENCE. 








Knud Rasmussen is preparing an expedi it Cape 
York which will be sent northward to study the Ameri 
can Eskimos Rasmussen expects to be away f two 
years 

In the ‘death of Prof. Cyrus Thomas th: nited 
States has lost one of its most eminent authorities 
on the history of the North American Indian Prot 
Thomas was connected for many year vith the Bu 
reau of Ethnology of the Smithsonian Institution 

The American process of reducing milk to 
has now been introduced into Norway One 
new companies formed has contracted to deliver 3500 
tons of dry milk each year for three years t n Eng 
lish firm. The dry milk is used largely for invalids 
and convalescents, on ships on long voyages, because 


of its keeping qualities ‘under all climatie conditions 
and its convenience of transportation. 


o stereoscopic pictures on ons late can be 
How tw I J ! 


made has been revealed by E. Estanave He shows 
that when the grating placed in front of the phote 
graphic plate has- horizontal lines as well as vertical 
ones, suitable exposure through an objectiv: ith 
four apertures at the corners of a square give the 


necessary elements from which are obtained two differ 





ent stereoscopic pictures on the one piate 

Another remarkable alloy has appeared in Germany, 
called Ruebel bronze, after its inventor, Wa Ruebel 
Its main ingredient is magnesium, to which zine 
copper and aluminium are addé@d. A fine-grained homo 
geneous alloy of considerable trength and ne peci 
fic gravity is thus obtained This new alloy is import 
ant in constructing airships The Zeppelin airehiy 
with its mechanical parts of the new meta uid 
weigh 31% to 4 tons less than at present constructed 


In connection with the explorations which are bei! 


carried on in the old cemetery of the church « t 
Seurin at Bordeaux, a vessel of green glass, containing 


a quantity of lees, or incrustations, was found in a 


which appeared to date from the first 


the 


and 


sarcophagus 
Christian era. The deposit has been 


the lead to the 


eentury of 


analyzed, resuits conclusion 


the vessel originally contained wine, the evaporation 
of which has left traces of chromotannic matter, mor 
or less covered with carbonate of lime, and which has 
also deposited very sharply defined and characteristic 
rail i 7 

In Sprechsaal Ha: Fleiss applic Brii 


port on the colors of dimmed mediums to dimmed 


glass which looks reddish-yellow when held toward 


light, but blue if viewed in reflected light The forma 
tion of the dim medium in the glass due to partial 
devitrification. The light-dimming particles have not 
yet reached the size required to prevent the appear 
ance of the blue color, so that a chromatic decompo 
sition of white light can take place Upon the further 
progress of devitrification, the blue color disappear 
and the glass becomes quite dim and white rhe 
author suggests the possibility of utilizing this phe 


nomenon industrially 


Lest it be thought that the recent experiments mad 
from the Eiffel 


Tower. to leas teleg 


transmit by wire 


raphy time to ships at sea, are the first of their kind, 


he it said that in 1904-05 Albrecht showed that it wa 
possible to utilize wireless telegraphy for the transmis 
sion of time signals in the determination of terrestrial! 
longitudes. In 1906 E. Guyon found it possible to 


work between Paris and Brest by the method of tele 
phonic coincidences with an accuracy of 0.003 
under good conditions With an apparatus instailed 


hetween the observatories of Paris and Montsouri 


¢ 
a series of comparisons were made between the r t 
given by telephonic and radiotelegraphic transmission 
and the probable errors show the mean error of a 
COT i? n te al 0 0006 ex A ‘ of pendu 
ims with pecial silver contacts were employed t 
work the sparking apparatus for the wirel gnal 
The ears of gunners are often seriously el by 


the detonation of great guns, the tympanum of the ear 
being frequently ruptured. Mariotti has invented a 
simple device which prevents these injurious effects 
without diminishing the sharpness of hearing h 
protector consists of a solid mass of glass of such form 
as to fit accurately the external ear, into which it 
inserted. It is traversed horizontal by a perforation 
the inner end of which almost touches the tympanun 
The outer end of this horizontal passage does not 
reach the outer end of the mass of glass. but cor { 
with a vertical passage which communicates f1 
with the atmosphere above and below The violet 
disturbance of the air caused by the artillery discha 
produces an aspiration in the horizontal passage, and 
consequently a rarefaction of the sma ma f airs 
confined between the tympanum and the el: protec 
tor. In consequence of this rarefaction, ths ( yf 
the aerial vibration transmitted to the tympanut 
very greatly reduced This effect is produced nly 
by violent compressions of the atmosnhere, so that the 


sensitiveness of the ear for 


diminished. 


ordinary sounds is not 
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RADIUM COLLECTOR FOR ELECTRICITY 


BY OUR ENGLISH CORRESPONDENT 


An interesting and highly efficient apparatus for 
is ri ollecting electricity from the atmosphere 


vhich has many great advantages over the old famil 


insulator, and set up a leakage to the earth. The collector itself is attached to the stub end within the 
insulator he has devised overcomes this defect in a cup, Which is inverted. In this manner it is practi- 
complete manner There is a hollow semi-spherical cally impossible for a short circuit to result, as the 
cup of insulating material such as vulcanite, the polish bridge of carbon particles would have to be deposited 
on which does not offer a ready surface of adhesion to upon both the inner and outer surfaces of the cup 


between the two ends of the stub. 


The collector can be set up in any con- 





jar flame collector, has been invented by a well-known 
English scientist, Mr. F. Harrison Glew, whose work 
in connection with Roentgen rays and 
radium phenomena well know! In 
view of the remarkable ionizing proper -_ 
Z 

ties possessed | radium, this experi “2: 
menter evolved a simple apparatus where 
by atmospheri electricity can be col 
lected, and the device is of such a charac 
ter that it can be used either for the 

irposes of lecture demonstrations, or 


for meteorological observations in con 
nection with recording appliances 


The main difficulty that had to be over 


come in the use of radium for this pur 

pose was the elaboration of some means 

of rendering it absolutely stable under 
xposure to all and varying climatic con 

ditions, so that it would require no spe 

jal care or suffer deterioration in use 

In this direction he finally succeeded by 

the preparation of salts of radium in an j 
nsoluble form 


A thin, short metallic conductor of 


spiral shape is coated with this prepara 


tion; and this conductor is of such a na 
ture that it does not suffer from corrosion 
ipon expe ire to the destructive forces 
present in the atmosphere The conduct - 























or is attached to a cap, so that it can be 
. The collector 

easily and readily slipped into a protec ing leaf 
tive glass cylinder when not in use 

The coliector is then suspended from 
a special type of insulator, so as to in 

ure the electricity to which it is attached. An ordin- 
ary type of insulator was found unsuitable for this 
urpose, as the deposit of carbon particles from the 
air, especially in towns and cities, in a short time es 


tablished a bridge between the opposite ends of the 


venient position, such as from the ex- 
1) tremity of a fishing rod, thrust out of a 
window, hung from a cross-piece on a 
flagstaff, or from a kite or a balloon. The 
collector is connected in a suitable man- 
i ner with a fine wire from the insulator, 
and carried to an electroscope which like- 
wise can be set up wherever convenient. 
The radium acts by ionizing the air in 
its vicinity; a result which quickly takes 
place, so that the aerial acquires the po- 
tential of its elevation. According to the 
electrical conditions of the atmosphere 
around the collector, the electroscope dis- 
charges automatically to the earth, with 
great frequency or at relatively long in- 
tervals. If the electroscope be of small 
capacity, the slightest variations are ob- 
servable at all times. Sometimes the dis- 
charges will be very gradual and slow, 
the movement of the leaf being scarcely 
ny perceptible. At others, especially during 
a thunderstorm, when the air is very 

heavily charged with electricity, the leaf 
kicks fiercely, the discharges coming in 


very rapid succession. 


sieve attached to electroscope, show The radium collector of metallic spiral coated - . ‘ 

discharging and ringing electric with insoluble salts of radium, suspended For ordinary demonstration purposes 
bell, from a novel type of insulator, the collector and the electroscope suffice, 
RADIUM COLLECTOR FOR ELECTRICITY. but it is possible to carry out a number 


of other interesting experiments if addi 


the carbon particles Into the dome of this cup is tional apparatus be used, while in connection with 
screwed a stub of another kind of insulating material meteorological observations a continuous record of 
The wire or string by means of which the collector is the electrical condition of the atmosphere day and 
suspended at any desired height is fixed to the outside night can be secured In our illustration the col- 
upper end of this stub, and the wire carrying the (Concluded on page 57.) 


INSTRUMENT FOR SOLVING PROBLEMS OF NAVIGATION 


Few landsmen realize the complete isolation of a 
vessel at sea. The visible world about it is so small 
Even the lookout in the crow’s nest 100 to 120 feet 
above the water can only see from 10 to 12 miles 
of the course before him, and a circle 25 miles in diam 
eter would 
show as a 
mere speck no 
larger than a 
pinhead on a 
five-foot map 
of the world 
Creeping 
about the 
great bald 
dome of the 
earth, the 
navigator has 


no means 





determining 

Fig. 1.—DETERMINATION OF LOCAL his course and 

TIME. progress un- 

less he looks 

to the heavens above. While he can see only about one 

four-hundred-thousandth part of the globe he is sailing 

upon, he can see a half, and even a trifle more than 

an half, of the heavens surrounding the earth Ch 
heavenly bodies all appear to be 


equally distant from him, and for 


his own position on the celestial sphere, that is, to is being made is indicated at S By means of a sex- 
locate the point immediately overhead; and this is not tant, the altitude of the sun above the horizon is found 


so easy as one might imagine. The problem is com 







plicated by the fact that the earth is revolving on its 
axis, and the overhead spot or zenith is constantly 
sweeping around the heavens eastward in a circle 
parallel to the celestial equator. Evidently, the time 
of day when the observation is taken makes a great 
difference in the location of this spot along the circle. 
It is necessary then to determine the local time; and 
once this is known, the navigator compares it with 
his chronometer, which keeps accurate time of Green- 
wich or some other observatory. The difference be- 
tween the two times gives him his hour angle, or the 
are along the celestial equator between his own merid- 
ian and that of Greenwich. 
In the accompanying diagram, Fig. 1, the celestial 
sphere is represented as a transparent globe viewed 
ome point without the universe. At the center 
of th phere is a dot T, representing the earth, and on 
this dot directly under the point Z is a vessel whose 
captain is endeavoring to find his bearings. He can 
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see all the celestial sphere above the circle HAR, Fig. 2.—DRAWING SHOWING RELATION OF THE 
which is his horizon. The celestial poles are repre VARIOUS CIRCLES TO EACH OTHER. 


sented at P and D, and the celestial equator by the 
circle EOQ, while HPZR represents the meridian of to be h degrees. 
the ship The sun or body upon which an observation sun is 90 deg. 





the sake of convenience, the heav 
ens are imagined as a great hol 
low sphere with its concave sur 
face studded with stars, while the 
sun, moon, and planets move along 
paths that are traced on the same 
concave surtace 

vr has marked this 


celestial sphere with imaginary ref 


The nav 





erence points and line which are 
projections of the geographical 
lines on our earth There are the 


celestial poles, the celestial equa 


n circles corres 





tor, the deeclinati 
ponding to our parallels of latitude 


‘ridian or hour circles 





and the m 


whict 


pass through the poles lik 




















our circles of longitude. The navi 


gator’s problem, then, is to project REAR AND FRONT VIEWS OF THE MACHINE FOR SOLVING NAUTICAL PROMLEMS. 





Hence the zenith distance ZS of the 
The navigator is assumed to have 
determined his latitude by previous 
observations, such as a measure- 
ment of the height of the sun above 
his horizon at noon and compari- 
son with tables and the Nautical 
Almanac. Knowing the latitude I, 
he has the zenith distance PZ of 
the pole, which is 90 deg—l. The 
Nautical Almanac gives him the 
declination d of the sun, that is, 
it@ height above the celestial hori- 
zon, and this subtracted from 90 
deg. gives the third side PS, of the 
spherical triangle ZSP. At noon 
the sun, will be on the ship’s merid- 
ian HPZR. Hence the angle SPZ 
is the hour angle of the sun, or its 
angular distance from the merid- 
ian, and represents the local time. 
To find this angle, the navigator 

(Continued on page 56.) 
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SAFETY APPLIANCES IN THE COTTON-SPINNING INDUSTRY 


The rapid progress made during recent years in the 
spinning of cotton has called special attention to the 


prevention of accidents by adequate means. Safety is 


the controlling and actuating force of all our energies. 


A workman cannot profitably spin cotton without 


reasonable confidence in the condition of his surround- 
And so from the 


ings very beginning of operations 

















Skew bevels of the speed frame. Guard plates fit 
on the brackets A and B. 


the new era in cotton spinning insists on safeguarding 


the worker, sparing his limbs, and promoting his 


cfficiency 

When a cotton bale reaches the mill from the cotton 
fields of the Southern States, it is disheveled and cast 
upon the bale breake1 Bale breakers have been the 


ource of disastrous accidents where 


able-bodied men, 


hen feeding the machine, or removing some obstruc 


tion near the spiked rollers, have been captured, and 


n a few seconds maimed for the rest of their natural 
ife ro prevent the possibility of this happening, 
to side of the lat 


tice over a length of two to three feet, so that no hand 


stretched from side 


teel grids are 


n feeding can approach the rollers The top of these 


rollers completely covered by a wrought-iron guard 
The driving wheels of a bale breaker are, when ex- 
posed, admittedly dangerous A complete shield fits 
over these, thoroughly preventing any admission of 


the worker's fingers 


From the bale breaker the fiber passes to the lap 


machine, where the first roll of cotton is completed. 


his lap machine and the scutcher which immediately 


follows have dangerous points in common. 


floor 


The side 


pulleys are near the and revolve at high speeds 


It frequently happens that hand brushes and cleaning 


material become entangled in the spikes, with serious 


results to the workmen. Features have been disfigured 


























BY J. MH. CRASTIEEE 


and eyes destroyed by brushes flung at the operative 

To guard this seat of danger, 
On the 
opposite flank of the machine are trains of spur wheels, 


by these flanking wheels. 
the pulleys are covered by a sheet iron fender. 


where workmen have suffered severely from cleaning 
traps and by involuntary falls. For 
these wheels a cast-iron shield is 


impunity. The moment A is disengaged from the driv 


ing pulley, it slides into an aperture in the angle ¢ 
and locks it. But this angular fitting is part of a lever, 
the other end of which, at D, holds the 


means of a slot It follows, therefore, that 


door latch by) 


with the 





provided, which can easily be re 


moved for repairs or inspection 


purposes. The guard in no way 
detracts 
utility of the 
thermore serves to keep the gear- 


from the appearance or 
machine, and fur 


ing as free as possible from dust 
and grit. 

With lap machines and secutch 
ers we have another difficulty, well 
known in every cotton mill in the 
States 
mutilator of 


The “beater” is a fierce 


hands and fingers. 


Its blades are of sharpened steel, 


two or three on the beater shaft, 


and they revolve 1,000 times per 


minute. Occasionally accumula- 


tions of cotton lodge near the 


bearings of the beater shaft, and 














the workman is tempted 
to lift the small door which leads 
The driv 
ing strap is turned on the loose 


sorely 


to the beater chamber. 


pulley, and the machine is allowed to slow down for a 


minute or two. To all appearance it.is now stationary; 


but no: When it is very slightly moving on the out 
side, the inner blades are running at a dangerous 
speed,. If now the unwary operative- puts his fingers 


into the chamber to remove the obstruction—a lump 


of cotton—these digits are lopped off instantly. Be 


tween the revolving blades and the frame of the 


scutcher there is scarcely an eighth of an inch. To pre- 


vent this casualty, safety appliances are provided 
which shut the chamber door until the _ beater 
blades are quite still Further, the scutcher cannot 
be restarted, after being stopped, until the door 
is positively closed. One of the illustrations shows 


such an appliance on a Platt’s scutcher. 
pulley B when the 
Then the beater chamber ‘may 


The rod A 
engages the driving scutcher is 


still be opened with 

















Gear wheels of the speed frame in a case that can 
be locked. 














Device for keeping beater chamber closed until beater blades have 


come to a stop. 


rod A in C, that is when the machine is in motion, tbe 


door cannot possibly be opened, and there can be h 


access to the beater blades. 


From the scutcher the fleecy ed to 


material is pase 
the carding machine, where the fibers are cleansed of 


useless dirt and parts of the cotton plant, and ars 


combed so as to assume a uniform and regular dires 


tion. The roll or “lap” of cotton is converted into 


a loose “thread” or sliver. The “card,” as it is termed 


in brief, has long been known as a dangerous piece of 


mechanism, so much so, that the trains of spur wheeis 


operating the taker-in, main, and doffer cylinders are 
tantia f i . most vulner 


rovided ith il 


able, however, of all parts of the card is the main 


cylinder. This varies in diameter from 40 to 50 inches 
revolving at 160 
The 
thousands of 


with a peripheral speed of 26 feet 


per second cylinder is covered with fil 


which 


eting 


bears steel-wire points, each 


turned slightly inward to hook on and 


cotton fibers. 


capture the 
So long as the cylinder door is closed, 
no risk arises. But this door, which is used for the 
(cleaning) brush 


purpose of applying the stripping 


is sometimes left open inadvertently after the strip 


ping brush is removed. The machine still runs, and 
a curtain of cotton is formed which conceals the un 
covered part of the revolving cylinder. Here is the 


(Continued on page 57.) 

















The gear shield over the scutcher gears. 

















Dangerous side pulleys of the scutcher. 





The bale-breaker protected by a grid A. 


The treacherous beater blades of a scatcher, 
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The Current Supplement, 
tl i! I S 
i nimals which are prot d fro 
r natural enemi by quills or spins ar 
’ llustrated Dr Philip Schidrowitz’'s 
I r te India 1 1 vy is cor 
rt l Place d Opéra has 
st ol ing th 
I Pa 
‘ s 1d p 
neers regarding the la of informa 
time required to reverse an electr 
problem admirably handled Mr 
George Westinghouse’s paper on the 
rf iilways, ir vhicl ‘ wints out the 
i fort sele on of a standard ystem 
rt need in shipyards for a machine to 
ered the various channels and angles 
hipbuilding purposes, has been met by a 
lescribed by the English correspond 
orrespondent writes on a new system 
egrap! namely, that devised by Bellini 
nder the title of The Cheapest Form of 
’rof. Langley publ d nearly twenty 
photomettr ind bolometric study of a 


Dr H. BE. Ives and W. W. Coblentz 
investigations with American fire 
1 Washington Their 


species common l 
presented.—C. E. Munroe and Clarence 





Tr LY 16, 1910. 


Ha l ourse structively on minir oal with ex 
I . all ages, one first impression as to the 
star ViSibie has er that thi is be 
ond counting Ho he modern astronomet performs 
Is apparent superhuman tas is admirabl 
forth by F. W. Henkel The usual engineering note 
ele note ind science not are also published 
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Caveats Abolished, 





Commissioner Moore's recon mendation that that 
sectior [ the patent statutes which provides for th 
filing « iveat e repealed, has been actec upon by 
Congress and the President Henceforth there will be 
no mor iveats In the United States 

ents ought to welcome this abolishment of a 
seless d inadequate provision A caveat wa 
never of much good It was recorded evidence which 
served mply the purpose of securing notification to 
the nventor of the filing of an application for an 
invention similar to that disclosed in the caveat An 
ipp a n for a pa doe i tha iveat nd 

] , 

Sir iscu d the 1 adequate n 

nt le t seems hard] necessary to dilate upon 
t , 


—>~ © +> 
Official Meteorological Sun ary, New York, N. Y., 
June, 1910, 
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Uncle Sam's New Way of Buying Coal. 
The d Stat government i l I 
, al « a or u I 
lings I Washingto and 
I ! ibout o rd 
i d it l lilding I ‘ 
it ire fixed a ding to the 
‘ t oal d red by t TY . 
zt A defir standard of quali I t ( 1 
thus sed fied by each bidd i 
and I l d in awarding the ontract I 
the il oa irl ied is belo the standard 
xed id ount 1 made trom the contract p if 
its value i e the standard an allowance is mad 
for the exes of value and a proper sum is paid i 
addition t ! ontract rice The ilue is ¢ I 
mined by tests and analyses made by the Geological 
Survey on samples taken from the coal furnished |} 
the contractor These analyses and tests sh the 
quality of the coal in terms of fixed carbon olatil 
matte ilphur, ash, and moisture ind especial its 
heating value in British thermal unit determined 
' 1 ’ ric test 
nti thin a few years the agents of the gover 


ment, in buying coal, relied upon the integrity of the 
dealer and the reputation of the mine or district from 


vhich the coal was obtained, and these formed the 


only ossible assurance that the coal was equal in 
auality to tl vrade » be furnished The new method 
as beet iccessful that it will probably be grad 
ally extended to cover a larger share of the govern- 
nt I Ph y 
A fu tatement of this method of buying coal is 


contained in a recent bulletin of the United States 
Geological Survey (Bulletin 428), entitled “The pur 
chase of coal by the government under specifications, 
ith amalyses of coal delivered for the fiscal year 
1908-9 by George S. Pope 

The bulletin includes a statement of the factors 


affecting the value of coal, a description of the meth 


ds adopts rr sampling and testing, a form of speci 
fications used under the new plan, a list of govern 
ment contracts for coal for the fiscal year 1909-10. and 


t} 


a table of analyses of coal furnished for the fiscal 

The new plan has not yet been applied to fuel pur 
chased for the vessels of the United States navy, but 
does cover about 400,000 tons of coal bought for us¢ 
on the Isthmus of Panama and about 140.000 tons used 
on steamers plying from New York to Colon, 
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LOO. 
Correspondence. 


EXPERT SUGGESTIONS AND COMMENTS ON 
THE RULES FOR THE GOULD-SCIENTIFIC 
AMERICAN MULTIPLE-MOTOR AEROPLANE 
PRIZE. 


The announcement of the 
by Mr. Gould for the best 
has brought a flood of 
some of it solicited, the rest 


a $15,000 prize 


aeroplane 


offer of 
multiple-motor 
correspondence to this office, 
voluntary. With a view 


rtaining the views of leading men among those 


to asce 





who have expert technical knowledge and experience 
in both the theory and art of aviation, the Editor 
d for the written opinion of several of these We 

publish herewith a few of the letters of repiy. Others 
will appear in later issues of the ScrentiFIC AMER 
ICAN 
To the Editor of the ScrentTiric AMERICAN 

| have yours of the 14th, inclosing copy of rules 
governing the competition for the GoULD-ScIENTIFI 
AMERICAN Trophy 

The rules as drawn up by you are excellent, and 


just at this moment I do not see that they need any 


additions 
However, | 


further 


them constantly in mind 


think of 


shall keep 


consideration of them | 


any suggestions I will communicate them to you 

promptly CHARLES M. MANLY 
Whitehall Building, New York. 

lo the Editor of the Scientiric AMERICAN 


draft of 
Gould $15,000 prize for the 


With reference to the inclosed preliminary 


proposed rules for the 


I twin-engine aeroplane, the only change which | 
ild suggest is that the person making the entry 
hould not be required to operate the machine 
It s to me that this prize will offer an incen 
o overcome what is now an inherent danger of 
the aeroplane, namely, the liability of the engine to 
top or break, thereby causing the machine to fall. 
A. LAWRENCE Rorcu, Director 
if {ill Meteorological Observatory, Hyde Park, 
ass 


the Editor of the Screntriric AMERICAN 


Your letter of June 14th was received during my 


absence, and was held for my attention I think 
uur tentative rules governing the Gould prize are 
first rate, and have nothing to suggest, unless that 
clause be inserted that makes it understood that 
both propellers may be running all of the time It 


ild be very bad engineering to attempt to stop one 


ropeller entirely I think you can count on our 
ntering a machine for the contest 

New York G. H. Curtiss 
To the Editor of the Screntiric AMERICAN 


“Mr 


appeared 


Edwin Gould offers 
June 


Referring to your article 


000," ete which in the issue of 


ith, 1910 


Explanatory of my main object will state: At this 


1 am gathering the material for the construc 


on of a new type of heavier-than-air flying machine 


which application for a patent has been made) 


vhich will within the scope of the statement 


come 


ven in the above-mentioned article As the proposi 


tion enters upon new ground, and as you have kindly 


stated that “the Editor will gladly consider any sug 


gestions which the reader may make,” I offer the 


lowing 
Owing to the fact that some amount of experiment 


ng must be done with flying 
should be 


contest and the closing of the 


machines as specified, 


onsiderable time allowed between the open 


gz of the same 


s possible that persons desiring to 


participate 


may be separated by great distance, therefore, the 


various trials should net be confined to any particular 


portion of the country, but allowed under similar rules 


at the point most available to the party or parties 


who shall enter their machines, if the same be satis- 


factory to the promoter 
The suggestions are offered with a view of gaining 
the most desired results by producing something new 


irthering the improvements now under way, and al 
that which they 


mechanical in 


owing many more to produce 


ill advance the 


deem 
aerial navigation, 
hich would not‘be the case if contests were all con- 
lined to a limited district Harry H. HInpe, 
Member Aero Club of California. 
Riverside, Cal. 
+ 0 - 
A CORRECTION. 
To the Kditor of the Screntiric AMERICAN: 
issue of page 4, in the edi- 
torial entitled, ‘The Annual Slaughter of Trespassers 
on Railroads,” the statement is made that “figures 


In your July 2d, on 


Scientific American 


compiled by the Pennsylvania Railroad alone show 


that 465 passengers lost their.lives on that system’g 


lines in 1899,” ete This, of course, should have 


been trespassers, but it seems to me, in view of the 
seriousness of the mistake that a 
be made. J. W 
Philadelphia, Pa 

——____>+ 0+ > ~ 

THE EARLIEST WRIGHT FLIGHTS.—A LETTER FROM 
WILBUR WRIGHT. 

To the Editor of the ScrenTIFIC 
AMERICAN of June 25th contains an 


correction should 


LEE, JR 


AMERICAN 

The ScrentTiri 
editorial which says: “Curtiss was using hinged wing 
tips in his earlier machines, with which he made public 
flights of the Wrights.’ 
“open flights” 


flights antedating the 
The use of the catch expression 
reader an entirely 


open 
is calcu 
lated to give to the general false 
impression regarding the real facts. The general con- 
Wright machines, 
which has now 


struction of the and the method 


widely copied, 


and to Mr 


of control become so 
known to aviators in general 
before he began building 

AmERICAN of February 
Wright ma 


were we ll 


particular long 
The 
contains several 


Curtiss in 
aeroplanes. ScIENTIFI 
22nd, 
chines, and gives an abstract of an illustrated article 
in the printed Journal of the Western Society of Engi 


1902. pictures of 


neers, containing an account of the construction of the 


machine and its novel methods of control. In 1903 


Mr. O. Chanute 
St. Louis Exposition, and while in Paris gave an illus 


visited Europe in the interests of the 


setting forth 
Wright 
In the same 


trated lecture on aviation in America 
what he had during 
camp at Kitty 1901 and 
vear (1903) he wrote an article for L’Aerophile 
1902 machine. Aroused 
Aero Club of 


decided to form a sub-commission on aviation 


visits to the 


1902 


witnessed 
Hawk in 
giving 
scale drawings of the Wright 
by this news, several members of the 
France 
the club having been heretofore solely a balloon society 
Mr. Archdeacon, the prime mover, gave an order to a 
French workman for the construction of a copy of the 
Wright 1902 This 
Wright,” grew the Voisin, 
earlier Blériot machines, was tested at Berck in April, 
1904 
his début in aviation. Pictures of this pioneer French 
built Wright” 

year and als 
1904 \ 
machine with a motor was illustrated in 
AMERICAN Of December 17th, 1904, which 
text, “It 
Wright aeroplane in its general principles, but contains 
modifications in detail.” The French 
detail the Wright 
trol, was published in 1904. The American patent was 
AMERICAN of April 
7th, 1906, published numerous pictures of Wright ma- 


glider “aeroplane du type de 


from which Farman, and 


by a young man from Lyons, M. Voisin, it being 
machine of the were 
in numerous French 
the New York 
Archdeacon 


the ScrentTiri 


“type published 


papers of that 
20th 


Press of Marcl econd 


says in the accompanying resembles the 


certain patent, 


explaining in new system of con 


published in 1906. The Screntiri 
horizontal front rud 
other patentable im- 
transverse stability, 


chines, and after mentioning the 
“There 
for maintaining the 
method of twisting the planes slightly at 
either end.” In 1907 Dr. Bell Aerial 
Experiment Association, Lieut. Selfridge as sec 


der, says, may also be 
provements 
such as a 
organized the 
with 
retary, and Mr. Curtiss as chief of construction. 
Selfridge 


Lieut. 
Wright in behalf of 
the association, asking for information regarding the 


wrote to the brothers 


construction of gliders, and was referred to the draw 
Wright American patent 
drawings and description in the Aerophile 
article of 1903. 


ings and description in the 
and to the 
Lieut. Selfridge in answer said he had 
obtained a copy of the and 
first only the general form 


patent, hoped to obtain 
the other paper soon. At 
of the Wright machines 


constructed by Mr. Curtiss, but soon the adjustable tips 


machine was copied in the 


began to appear, their necessity having become appar 
ent. It was only in 1908 that Mr. Curtiss began using 


adjustable tips. Judge Hazel was aware of these facts 


and in his decision mentioned this correspondence as 
cne of the reasons for granting the temporary injunc- 





tion WILsur WrieHt 
The 1910 Bheims Aviation Meet, 
Last August the aviation meet at Rheims, which 


was the first aviation meet of any consequence to be 


held anywhere in the world, was a great success, and 


resulted in the making of many records, particularly 


that for endurance of 3% hours by Henry Farman 
1909, Farman increased 
4:06:25. This 


prinicpal records were made by 


in his biplane. In November 





this record to 144 miles in year the 
monoplanes and wer: 
After 
some marvelous flying in wind and rain on the open 
(July 3rd), Charles Wachter was 


precipitated to earth from a height of 500 feet owing 


chiefly records of speed and distance. doing 


ing day of the meet 
to the breaking of the wings of his Antoinette mono 
plane, and was instantly killed. This accident threw 
a pall over the opening days of the meet, but never 
theless some excellent flying was accomplished. On 
the third day, Alfred Leblanc covered 100 kilometers 
(62.1 Bleriot 


miles) on his monoplane in 1 hour, 16 


minutes, and 11 seconds, or at the rate of 48,9 miles 


an hour. He also established new records for 30, 40 


and 50 kilometers; while Morane, also on a Bleriot 


monoplane, beat Curtiss’s 20-kilometer (12.4 miie) 
ord of 15:503/5 by covering this distance in 15 min 


utes and 8 seconds Mr. Curtiss, it will be remem 


bered, won the Bennett cup race last year in the time 
above given, and thus brought the trophy to America. 
The Bennett race will be held this year on October 
22nd over a 100 kilometer course above Long island 


Each nation is allowed three contestants. On July 5th 


Latham, Leblanc, and Labouchere all qualified as th 
French 
1910. 

while the other two avivators fly 


fourth day of the 


Bennett cup rac for 
Antoinette monoplan 
Blériot machin 


representatives in the 
The first-named uses the 


During the meet the weather was 


bad, the consequence being that very little flying too 


place President Falliéres visited the aerodrome, and 


flight in his Antoinette monoplane 


Weymann and De Baeder 


Latham made a 


despite the strong wind 
also made exhibit 
President All 


wind 


the latter carrying a passenge! 


flights on their biplanes for the three 


exhibited great skill in battling with the 


On the fifth day, a new distance record was mack 


by Olieslagers with his Blériot monoplans The Bel 


gian remained aloft 3 hours and 20 minutes and cov 
ered 256 kilometers (159.07 miles) at an average speed 


of 47.43 miles an hour Farman’s records for 4d 


tance (232 kilometers or 144.4 miles) and speed were 


broken, although Fis endurance record vas not 


\ 


touched. The other feature of this day was the height 


record established by Latham who, according to his 
registering barometer, attained a height of over 5,000 
feet, although the height taken by the observers (who 


however, were unable to see the monoplane during a 


louds) was 


considerable period when it was hidden by « 


1.384 meters (4,540 feet) Latham made th Spec 
tacular flight as evening came on, and for fully fifteen 
mintes he was out of sight of the spectators He 
came near losing his sense of the horizontal whil 
soaring among the clouds Hearing the bomb, which 


f 


was exploded at 7 P. M. to announce the close of 
meet for that day, he began his descent Upon emerge 
ing from the clouds, he found himself above the city 
of Rheims. He 


aerodrome in a 


then steered his machine back to th 
succeeded in 


Morane, on 


record of 1.100 me 


long swift descent, and 


landing beside the shed without mishap 


h Bler also mat a height 
(5,000 Teet I i 


a swift descent. The sixth day of the meet new long 


distance records were made by Olieslagers and Latham 
After the latter had flown 150 kilometers (93.20 miles) 
in 2 hours, 1 minute, and 6 seconds at a speed of 


16.18 miles an hour, the former twice beat this record 


by covering the same distance in 1 hour 8 minute 
and 20 seconds and again in 1 hour, 54 minutes, 54 2 
latter time corresponds to a speed of 
48.67 miles an hour 


(124.27-mile) 


utes and 18 seconds, an average 


seconds The 


Olieslagers also reduced the 200 


kilometer record to 2 hours, 35 min 


speed of 48.61 mites 


an hour M. Leblanc made new records fer five and 


ten kilometers of 3 minutes, 12 4/5 seconds and 6 min 
utes, 334/5 seconds respectively These times corre 


spond to speeds of 57.31 and 56.79 miles an hou 
o --~?ero 
The Asbury Park Aviation Meet, 
meet as opened ear!; ast 


Asbury Park's aviation 


week with flights by Glenn Curti Mr. Curt ad 
trips up and down the beach, passing over th 


and performing evolutions above the sea At 


time, while running along the beach in order to sta 
a wave struck his propeller and smashed it During 
several days, Curti made flight vhen considerab 


wind was blowing Not till last Friday did Wali 
Brookins make his first flighta at Atlantic Cit th 
hi Wright biplane Brookit drew exclamat 

ght from tl pecta at the dips and sha f 
he accomplished with his Wright machine This is 
the first time that a Wright and a Curtiss biplan 
have flown in competition The latter appears to be 


the faster machine, but it is intended to test out the 
speed capabilities of both in a 50-mile race before thé 
meet is over 
->-o-<> 

The Chicago to New Vork $25,000 Prize Fllehts. 
The rules were last week governing 
Chicago to New York to be held 
the Chicago E 


Times The contest is t 


announced 


aeroplane race from 
under the auspices of 
the New York 
October 8th and is 


vening Post and 


to be pen only to aviator 
have shown a record of sustained flight of one } 
more. Practice flights 
all contestants during the week pr to tl 
of the race \ 
date set unless this is. post hy 

weather The start ma ” ived Ort , 
Seven days ar‘ 
tance 
the line of th a id 


and Captain Baldwin have alread ntered 


allowed in which to « t} 


which ipproximately a thousand n f 


race, and it is probabl 


halfscore of entries, 








FARMAN'S NEW MONOPLANE. 
ere 


Farman hes flown only with biplanes, eithet 
of tl Vol t zn or his own Recently, howeve 
il h ippearance with a monoplane of whicl 
t} el two photograph 
Hi i 80 i is il idg eel 
viplar ith the exce] that the lowe 
j re irfa has beer el ( I span ¢ its 
i t ur the ll lengtl 
; ~~ on | ' y GF younds 
photographs , 
tl th i i i he frame 
t ind b 
1 
| i iriver ) a 0-horse-p¢ 
( ( pro| rl 1dd 
pian vit i riangula 
f I ir plane ta livided 
is I it ol i i1dde 
s f ht i been ma I Mr. Fart 
ne flyer 
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The Synthesi« of Caoutchouc, 


Scientific American 


THE HOUR FROM THE METROPOLITAN 
TOWER. 


BY EPI 


FLASHING 


BAKER, 
clock in the Metro- 
Madison Avenue and 23d Street, 


‘he illuminated tower of the 


olitan Life Building 


vy York city, with its unique auxiliary feature, the 


ashing of time signals in brilliant incandescent elec 
ghts. is one of the most interesting of the new 


hings that may be seen nowadays in the metropolis 


Remarkal enough, by day or when illuminated at 
ght, is the great clock itself, at the twenty-sixth 
or of the tower vith its four 26-foot 6-inch dia 
ter dials, spanning three office floors, independent 


and ynehronously driven from the master clock 


the directors’ room of the Metropolitan Life In 
main 
clock 


ig, and supplementing 


rance Company on the second floor of the 


But added to this notable feat of 


aing 





making and electrical engineeri 


flashing of the hours—‘‘visual chimes” in 


sible from the 


t, is the 
red and white ight country far 
nightfall the beau 


throughout the 


around and fittingly replacing at 





JuLy 16, 1910. 


of wire glass. Each hand is lit up through its en- 


tire length, from within its structure, by a continuous 
“line-o-lite” incandescent there being 


row of lamps, 


sixteen of these lamps in the minute hand and ten 
in the hour hand. sy 
each 
continuous line of light, not as a row of bright dots 
Thus, the 


do by day 


the use of this type of lamp 


clock hand appears at a little distance as a 


as it would if made up of ordinary lamps 
hands look as “natural” at night as they 


There is an illuminated boss in the center of the 


ininute hand, containing eight ordinary lamps. In- 


genious means are employed to get at the lamps in 


the hands, for making renewals; the lamp sockets 


being mounted on -hinged, folding carriers, so that 


they can be withdrawn through sliding doors in the 


copper sheathing of the hands near the inner ends 


of the latter. The driving 
mechanism of each dial is installed in the clock room 


electric-motor operated 


back of the hand arbors, on the twenty-sixth 
the western dial 


floor; 


clock room containing also the 


terminals of the special lighting feeders, the re 


lays for operating the remote-control switches for 














flashing the hours and quarters, the switches them 

selves, and other appurtenances. From the clock 

rooms access is obtained to the hands, through 
shutters in the dial at the point 
where the arbors project through 
the same. 

The illumination of the dial 
proper—the Arabic dial numerals 
and their inclosing circle of min 
ute marks—is from concealed in 
ecandescent lamps contained in a 
large ferro-concrete casing project 
ing out some 30 inches from the 
wall of the tower and forming the 
back and support of the clock face. 
This casing is entered, for the pur 
pose of renewing the lamps, clean 
ing the lamp reflectors, ete., by 
means of substantial steel ladders 
and platforms leading out of th 
clock room. The dial illumination 
is obtained by means not unlike 
showing the figures in a stencil by 





providing a_ well-lighted 





FRONT VIEW OF FARMAN’S MONOPLANE, 


surface 
Metro 


numerals 


back of the stencil. In the 


politan clock faces, dial 


4 feet high and a 26-foot 6-inch 
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circle of minute marks each 101% 
inches in diameter are cut through 
the front 
glazed with heavy 


side the 


wall of the casing, and 
wire glass In 
casing and mounted on 
the back of the front wall are two 
hundred 


20-candle-power tungsten 


incandescent lamps, in individual 
arranged in two con 
that all of 
against the 


wall of the 


reflectors, 30 


centric circular rows 


the light is thrown 


white painted rear 


casing. Thus the glazed dial nu 
merals, which show by day an ef 
with the whit 


which they are cut, are 


fective contrast 
surface in 


illuminated at night by highly dif 


fused light reflected from a large 
illuminated plane surface, and 
thereby show from outside the 


tower as brilliantly and evenly lIu- 


minous numerals, cleanly defined 


and without glare 
The 





flashing of the time every 





hee multi; 1 more than one 
hundredfold it } now estimated 
if ore that 7Fo.000 tons. worth at 
ormali mice hout $120,000.000 

l ‘ nt inflated prices 
uf ore than £250.000.000 These 
figuyr how hat commercial 
vithes wut 1 would be 
far more importar than that of 
indige t! rit i mption of 
“ cl lor not x j in ! 
$20,000,000 I hould be borne in 
mind, howeve that the current 
ma t | ( India rubber has 
been eal increased by the dis 


proportion between supply and de 


price of natural rubber would be 


nia ina ft ‘ 
great duced by the accomplishment of commercia 
ynthes This result has taken place in the ise 
indig and pa ul n that « amphor i 
likel ilao that the methods b ! h natural rubber 
is obptai d an be greatly I ro d Although the 
India rubl f commerce is derived from a number 
of species of trees, it is almost certain that the great 
Te nees between specimens coming from different 
mt 5 e due chiefly to differences in the methods 
of collec n and coagulation ome of which are very 
mi \ n tl oagulation of the sap has been 
all tudied and duced to practice, it is almost 
ey ir at 1 h th quantity and the quality of the 
! t mproved, and that the inferio1 
id i} lisappe f m the market 
e+ Ore 
A nt t dence I uburbs of Chicago have 
cen en 1 f ordi iry conduit tile In the 
oundation vay tile has beet d with a 6-inch 
val n th itside Abov he foundatior 
A inch one i j 1 d Nit inches to 
¢ inches of conc on the outsid rh outer coat 
‘ ner ’ ! ! I h-hammered and 
in other crubbed while green to ex e the aggre 
fate. 


FARMAN’S MONOPLANE IN FLIGHT, 


The master clock which is the soul or prime mover 





f the whole equipment is a handsome self-winding 
gulator, oper under a guarantee not to exceed 
an error of five seconds a month from true time. This 
ck ; quipped vith transmitte each inde 
pendently — self nding and electrical! connected 


o relays and remote-controlled switches for ope 


ating the tower-clock hands, the chimes, and the 


flashers 
The lighting of the clock faces presents a marked 


from other “illuminated dial” tower clocks, 
in which both the hands and the dial are 


The effect sought, and accomplished 


departure 
n the way 
limned in fire 
luminous pair of hands and circle of 
greater distinctness than 
By the spe 


is a brilliantly 
dial numerals, having far 
has been attained in such work hitherto 
cial means employed all garish blurring, so common 
in much outdoor illumination, is avoided; the entire 
appears sharp and clear, and the time may 


seen at all To 


cio k fac e 
be read by it as far as it may be 

effect, different 
employed for the 


btain this desirable means are em 
ved for the 


dial. 


hands from those 


The hands (minute hand seventeen feet long and 


hand thirteen feet four inches long) are of steel 
with fronts 


hour 


frame construction and incased, 


copper 


quarter hour, from the 
the apex of the 
lamps for the quarters and white 
The flashing equipment is cut 


lantern at 
tower, is by red 


lamps for the hours. 
dusk 
which is operated 


into action, at every day, by a contact de- 


from the 
which 


vice mechanism of the 
hands, and 
the circuit of the 
different 


the season. 


tower clock may be set to close 


flashing relays at progressively 
with the advance of 


clock lighting is “turned on,” 


hours of the evening 
When the 
flashing switches, controlled by the 


the heavy mas- 


ter clock and its relays, rapidly close and open feeder 


circuits leading to a group of 56 red lamps and 
S88 white 'amps, of 100 and 250 watts (giving an 


aggregate of 16,262 candle massed in a 
great torch flame at the highest reach of the tower, 
above the clock 
For example, if the 


4:50 o’¢lock on a 


power), 
nearly 350 feet faces. or 700 feet 
from the street. flashing serv- 
midwinter after- 
only 
by the four quarters on the chime of bells, but also 
flashes at ‘the 


ice comes on at 
noon, the hour of five will be announced, not 


by four red tower tip, for the quar- 


ters, followed by five white flashes for the hour. 
at 6 P. M. the chimes are cut out by a contact 


device similar to the device for cutting in the clock 
lighting. The white light burns steadily all through 
the hour except just before each quarter, at which 
time it goes out for a few seconds preparatory tc 
the flashing. 
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FLASHING THE HOUR FROM THE METROPOLITAN TOWER. 











Fig. 3. rHUMB 
TACK FOR CARD 
TRICK 
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for the final result 


former picks up the 





PACK OF CARDS, SHOWING THUMB TACK 


IN PLACE 


ry he pac is in Fig 
lil finger h l back the 
} pack, one b ome I the 
h Any one of th 1udience 
of signifying which one of the 





dden by the left hand) and 


the performer informing 


berty to select any one he de 


election, th 


finger ove! 


1 down and hi humb tightly 
ard’ in the pa and th slide 
others By so doing, the card 


i the botton of the pack 


emoved from the top (th 





ONE OF THE BEST WAYS OF FORCING A CARD. 


when 


for the audience to see which 


chooser, as well as others in the 
ard underneath to be the last 


ntly the one selected The 


l ecard underneath is 
it, but may, after 
l th the other 
sted to 
t I th tl ecards to 
ac humb 
} 
a 
, rr 
ch h ca thre t} 
Returning to the table the per 


prepared pack, and the onlookers 


Scientific American 
FOR AMATEUR SI 


TRICKS 


\ND HANDKERCHIEF 


W. H. RADCLIFFE 
g seen any cards except those from which the 


is chosen, believe this pack to be the same that 


previously shuffled 


Standing a few feet away from the door the per 
former hurls the pack he holds, flatwise at the door; 
and if care has been taken to keep the cards well to 

ther vith the prepared card on that side of tne pack 

irer the door he momentum of the pack will drive 
he thumb tach ell into the wood, supporting thereto 


the six f pades The other cards will, of course, 


drop to the floor Pointing to the card on the door, 





























the performer need merely bow and pass on to the 
! trick, for the card speaks for itself 
} FORCING CO rHROUGH A TABLI 
The porosity f d matter is usually a difficult 
subject to illustrate experimentally, but in this trick 
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Fig. 6.—BOOKLET DEVICE FOR USE IN FORCING A DIME 
THROUGH TABLE 
1 coin apparently passes through a marble, iron or 


wooden table as easily as through water Before per 


forming the trick a dime is fastened by a small piece 
beeswax to the underside of a table top at a point 

Aciiy ocated by the 
op of the table He 


a dime around for examination and calling attention 


performer from a glance at the 


commences the trick by passing 


to its date, which should be the same as on the dime 


tened beneath the table, and places it in the part 


tas 


h of the device shown in Fig. 6 
This device consists of two pieces of cardboard m 
and each about two and one-half by four inches; 
| ire hinged together by the one-quarter inch wide 
I i hown, the dotted portions i, i, i, i 
presenting the 1 f the ribbons brought over and 
glued to the opposite side of the cardboards. The book 
t th formed can be opened at either side The 
part » is of paper in two pieces, each piece about three 


and one-quarter by four and three-eighths inches in 


folded along the creases shown by the broken 


When folded, the 


between the ribbons e¢ and s, 


lines in Fig. 7 two pieces are glued 
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A DETAIL OF 6} IN Fig. 6. THE DOTTED LINES 
SHOW WHERE 5b IS FOLDED. 

so that when one of the papers is visible the other 
cannot be seen 

brought uppermost by opening 
the booklet at the proper side. This is due to the rib 
and s on which the papers are mounted, shift- 
booklet is opened at 


Either paper can be 


bons ¢ 
ing from side to side when the 
Thus 

and | outermost the 
tions shown in Fig. 6, but when opened with the edges 
tf and d outermost the ribbons a and c will shift to the 


sides when opened with the edges 


Iternate 
four ribbons occupy the posi- 


de n and the ribbons e and s to the side m, 


thereby reversing the papers b so that the part which 

vas underneath is now on top. 

ime having been placed in one of the papers at 
folded and the covers closed, the booklet 
the table as nearly as the performer can judge 

the dime is mounted beneath, 


over the place where 


JuLy 16, 1910, 


and a handkerchief is thrown over the booklet. 


Using his right hand, the performer pretends to 


With 
holds a glass of water underneath the 


press the coin through the booklet and table. 
his left hand he 
ssing it upward and around the 


table top, pre suspend 


ed dime so that when he is ready he can, by drawing 


the glass against the coin, cause it to loosen and drop 


into the glass of water This he does when pretending 


to exert the greatest pressure upon the coin in the 
covered booklet 

Raising the glass from beneath the table, he shows 
the result of his pressure, taking care if the coin is 
to be taken out of the water and passed around for 
inspection to scrape off the wax that may adhere to 
conclu 
table, the 


performer opens the booklet (this time from the oppo 


its surface before handing it out. To prove 


sively that the coin has passed through the 
site side) and unfolding the paper within shows that 


the dime has actually vanished. 


no. 4 HANDKERCHIEF LEVITATION 
Mr. Kellar, the well-known magician, often used 
this trick on the stage with slight modifications to 
mystify his audience It should be performed in the 
evening in a not very brightly lighted room 
Previous to its presentation a black linen thread 


should be fastened at one side of the room to a tack, 
then led across the floor between the performer's stand 
and the audience, loope d over a hook-screw on the op 
posite side of the room and passed down to one of 
the front chairs among the spectators’ seats, to be later 
occupied by an assistant to the performer 

In Fig. 8, 
b represents the performer, s the thread tied at one 
end of the tack a, 
led to one of the 


which shows a plan of the arrangement, 
looped over the hook-screw ¢ and 
watchers seated either at or v who, 
beforehand, is taken into the confidence of the per 


former and instructed how to manipulate the thread. 





Up to a certain stage in the trick, the thread should 
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Fig. 8.—STAGE SETTING FOR BLACK ART PERFORMANCE 
AT HOME 


be allowed to lie on the floor The spectators should 
be directed to their seats so as not to pass over the 


thread A small piece of wood or cork tied to the 
free end of the thread will aid the assistant in picking 
up the thread with the When 


ready to present the trick, the performer comes for 


least noticeable effort 


ward with a wand in his hand and requests some one 
handkerchief. The 
stk k 


lend him a 
light 
inches long and one-half inch in diameter. He 


in the audience to 


wand should consist of a wooden about 
twelve 
returns with the wand and handkerchief to a position 
b just beyond the thread s, and then turning to face 
those present, sticks the wand under his left arm to 
hold it, 


corners and gives it a few twists so as to better tie it 


takes the handkerchief by diagonally opposite 


The twisting of the handkerchief serves as a signal 
for the assistant to pull the thread taut, and if the 
nail and hook-screw have been placed at the proper 
height, the thread will be drawn to a level with the 
performer’s hands when holding the handkerchief in 
position in front of him. The performer 
now knot in the handkerchief about one 
eighth down its length and around the thread. By 
adjusting the folds of the handkerchief above and 
below the knot with the right hand, while the knot is 
held in the left hand, a very grotesque looking figure 
ean be formed. 

Still holding the figure in his left 
former draws the wand from under his arm and gently 
lowers the figure to the floor, laying it flat thereon. 
He then proceeds to wave the wand over the handker 
when suddenly the latter appears endowed with 


a natural 
makes a 


hand, the per 


chief, 
life, rising to an upright posture and dancing to music 
or song. By waving the wand above and below the 
figure while it is in motion, the performer shows that 
there is no suspension. Finally, at the word of com- 
mand, the handkerchief jumps high into the perform 
er’s hands, whereupon he unties the knot and tosses 
the handkerchief among the audience for inspection. 
In the meanwhile the thread may unobservedly be 
lifted off the hook-screw by the performer while he is 
at that side of the room and be drawn out of the way 
by the assistant. 
(To be continued.) 


ee 














aw te 





jULY 10, 19! 


PHOTOGRAPHING PROJECTILES 
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IN FLIGHT] 


BY A GERMAN CORRESPONDENT 


The possibility of utilizing photography to ascertain 
the ballistic peculiarities of moving projectiles was 
first pointed out in 1889 by the physicist, Friedrich 
Neesen of Berlin. He suggested the photographic in- 
vestigation of conic pendulum action, velocity of flight, 
rotary speed, and also in the case of shot, grape-shot 
and shells, the scattering of the individual pieces. 
However, the method proposed by Neesen was imper- 
fect, inasmuch as the photographic apparatus was to 
be carried by the projectile itself. It is true some 
pictures were secured in this manner, but no per- 
manent success was achieved either by Neesen’s in 
vestigations or by others conducted along similar lines 
by Krall, engineer in the 
Austrian navy 


so-called spark-gap, that is, two points between which 
the spark is produced, their distance being adjustable. 
The electricity stored in the Leyden jars will not be 
able to jump the spark gap unless the two vertical 
sheet-metal strips shown at the extreme left touch 
each other. In the normal position, the strips are 
separated. When however a shot is fired from the 
gun clamped opposite them, the two strips are pressed 
together. At this moment a vivid light flashes in the 
dark space between the points of the spark gap and 
produces on the plate an image of everything which 
at that time lies between the spark gap and the photo 
graphic plate, that is to say, the major portion of the 


the charge of shot at reduced speed. The few dark 
spots visible in the neighborhood of the wad are un 
consumed powder grains. One of the shot grains has 
passed through the two contact strips, and has been 
noticeably flattened by the impact. In the rear of this 
grain fly some fragments of the contact strips, and it 
can be observed plainly how the air spuris out of the 


perforation made by the shot. In front of the grain 
of shot we see a large circle which represents the air 
wave produced by the grain. The strong light in th 
rear of the contact strips is caused by the spark 
formed when they touch each other. If desired, the 
effect may be screened by interposing a piece of card 

board between the strips 

and the plate. It should 





Anschiitz approached 
the problem of  photo- 
graphing projectiles in 
flight, from a different di 
rection, but no result was 
obtained until the ‘physi- 
cist Mack pointed to the 
use of the electric spark 
in securing snap-shot ex 
posures Vv. C. Boys in 
1893 carried out the first 
reliable and practical 
method of photographic 
projectiles by the light of 
the electric spark 

In Germany Albert 
Preuss, an expert with the 
shotgun, was the first to 
introduce the photography 
of projectiles, for the pur- 
pose of studying the 
action of shot In the 











be noted that everything 
shown in the illustration 
is due to the shot itself, 
that is to say, there was 
no background whatever 
during exposure. The ele« 
tric machine must of 
course be placed in a sep 
arate room, in order that 
its spark may not disturb 
the perfect darkness of the 
room in which the expos 
ure is to be made In Fig 
1, at the left, we see a 
push-button for ringing an 
electric bell as a signal to 
the assistant that he 
should operate the electri 
machine 

Only photography can 
secure clear information 


as to the widening of th: 








neighborhood of Zorn 

dorf, at the place where 

about 150 years ago 

Seidlitz’s cuirassiers rested before the battle, Preuss 
founded in 1900 a scientific institute for the examina 
tion of arms and ammunition. The testing station, 
named Neumannswalde for Trade Councilor I. Neu 
mann, Preuss’s financial backer, is situated upon a 
small lake in a lonely locality, far from habitations 
and railways. 

The experiments made at Neumannswalde for photo- 
graphing shot are carried out in a dark cellar. An 
electric light plant enables white or ruby lamps to be 
switched on in this room. The installation is illus- 
trated in Fig. 1. At the right we see a static electric 
machine, in the center two Leyden jars and at the 
left a peculiar combination of gun and photographic 
apparatus By turning the crank at the right, elec- 
tricity is produced which is collected in the two Leyden 
jars and then passes to the photographic apparatus 
through the two wires shown in the cut. The con 
struction of this apparatus is of the utmost simplicity. 
s fastened upon a board in a 


The photographic plat 
vertical position. There is no plate-holder and no 
camera, but the photographic plate is suspended openly 
in the dark cellar which is lighted only dimly with 
a photographic dark-room lamp at the time of getting 
the apparatus ready. Opposite the plate is located the 


Fig. 1.— Apparatus for photographing bullets in flight. 


projectile positions which it is desired to photograph 
In this dark cellar the first photographs of shot were 
made in Germany. The plates used for this purposs 
were often up to 28 inches long A photograph of 
this character shows every individual grain of shot. 
Some grains of shot travel in advance of the main 
body and thus establish a contact between the two 
sheet-metal strips at a time when the main body is 
still in front of the plate. We can thus ascertain how 
various kinds and makes of cartridges behave as re 
gards scattering. The most interesting phenomenon 
however is the strong air-wave, which precedes each 
of the individual grains. On account of its greater 
density, the air compressed in advance of the shot is 
pictured plainly on the photographic plate. Further- 
more, if several grains of shot are photographed while 
close together, the plate will show clearly how the 
several air waves produced by different grains overlap 
in the image and are most opaque at the overlapping 
areas. Behind the entire charge the plate shows 
plainly a large number of small air-waves and eddies 
which break and flow into each other. 

In Fig. 2 the two contact strips appear clearly at the 
right, also the grains of shot and the air-waves. At 
fhe left we see the wad of the cartridge which follows 


charge, the 'ength of the 
space it will occupy, the 
seattering of the individ 
ual grains and their deformation. Some of the grains 
in Fig. 2 show plainly how far their originally spheri 
cal form has been altered by the pressure of the 
powder gases. A few of them seem to be almost cube 
shaped. The beveling off of some grains causes: them 
to deviate considerably from the line of sight, sine« 
they are deflected in the air by surfaces inclined to 
the trajectory. Up to the present it has been found 
impossible to photograph shot in flight at any cor 
siderable distance from the muzzle, and exposures are 
now generally made at distances of from 5 to i7 feet 
from the muzzle. 

Materially different from the photography of shot 
in flight is that of flying bullets, which has been ad: 
veloped during the last few years by Privy Councilor 
Cranz at the military academy in Berlin Mach's 
method is used and shows the bullet in flight together 
with the powerful air-waves, and eddies following th: 
bullet. Privy Councilor Cranz has also secured expos 
ures of automatic pistols and shots fired from them by 
a special cinematographic method. The time interval 
between two successive exposures is only about 1/5600 
of a second, so that four hundred separate pictures ar« 
taken during the apparently minute interval between 

(Continued on page 58.) 

















Fig. 2.—At the left is the wad of the cartridge which follows the charge of shot at reduced speed. One of the shot grains has passed threugh the target. 
It can be plainly observed how the air spurts out of the perforations made by the shot. 


WHAT HAPPENS TO A BULLET FIRED FROM A GUN. 

















iw pay for them, promptly, if 


SIMPLE EXPERIMENTS IN STEAM AND COMBUSTION 


ASHE 


Experiment lustrating the operation of modern 


water-tube boiler the reaction and the impulse 


turbine t may performed with 
Welsbach 


such as 


readily be 


eam 


apparatus. A glass 


the very simplest of 


two discarded round quart cans, 
pieces of cardboard and 
piece of No 12 
flexible 


kitchen stove form the necessary 


are used for gasoline, a few 


darning needle, a 


riass tubing a 


copper wire, a few corks, a piece of metal 


pipe, and the labor 
atory equipment 

EXPERIMENT | rut BOLLER 
Take the Welsbach 


end fit a tight-fitting cork If 


WATER-TU BE 


chimney and into each 


glass 


regular corks are not 

















WATER-TUBE BOILER. 


available, they may be cut from the cork covers 


used on discarded pickle and jam jes ihe corks 
should be covered with paraffine to insure a tight 
fit, care being taken not to break ihe fragile glass 


chimney A piece of pipe ™% inch in diameter, pre 


lead, such as may be stripped off an electric 
should 


order to 


forabiy 


light then be bent as in the illustra 


cable, 
tior In chimney, a 
right 
piece of hose coupling or a cork con 

used Fill the with 
hot water so that it is almost half full, covering the 


have access to the 


small piece of glass tubing bent at angles 


with a small 
glass chimney 


aector may be 


inlet and outlet pipes Insert the cork and support 


the apparatus in a horizontal position, as ‘in the 
heating the inclined tube 
After a time the cir 


become 


heure over a tre, near 


its short upright connection 


culation of the water will apparent; the 


steam rising in the 
The 


will “be no 


mixed with water in the tubes 


headers and discharging into the steam drum 


cooler water being heavier, by gravity, 


ticed to pass across the steam drum, where it will 


enter the 
the heated 
escape by 


header to the right and circulate down to 
The 
of a 


should be allowed to 
glass tube from the 
Water 


tubes steam 
small 
atmosphere. 


heat. 


means 


steam drum to is a verv poor 


conductor of 
EXPERIMENT 2. VACUUM EFFECT IN A STEAM BOTIER. 
taken in the 


boiler not to produce a vacuum in it, 


Care must be operation of a steam 


or*the atmos- 








pheric pressure, 15 pounds to the square inch, may 

als 

Ww 

J 

\ 

VACUUM EFFECT IN A BOILER. 

eause the boiler to collapse This point may be 
illustrated by the following striking experiment: 
Take a discarded gasoline can, as in the illustra- 
tion, and fili it to the depth of % inch with 
water. Have handy a tight-fitting cork stopper, 
which may then be placed securely in the opening 


in the can. This stopper should have a smal! hole 
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passed through it, into which at the critical mo- 
ment may be forced a piece of glass tubing, both 
ends of which have been sealed and rounded in a 


With the 
also the water, 


cork stopper in the can, and 
stove and 


gas flame 


place the can upon the 


allow the water to come to a boil, so that steam is 


passing out rather rapidly through the hole in the 


cork, and so that the can has become almost too 


hot to handle When this condition has occurred, 
force the glass tubing into the hole in the stopper, 
completely sealing it. Quickly remove the can from 


plunge 
water so that it is com 


the fire, and turning the can upside down 


it in a receptacle of cold 
pletely covered. The can should be held submerged, 
seconds the 


will 


when after an interval of about 15 


steam in the can will condense and the can 
collapse 
EXPERIMENT 3 IMPULSI 


The principle of the 


STEAM TURBINE 


impulse type of steam tur- 


bine is somewhat similar to that of a pinwheel. To 














IMPULSE TURBINE. 


show the principle of a two-nozzle type of impulse 


turbine, arrange two tin cans like those used in the 


previous experiment, with tight-fitting corks through 


which pass two glass tubes extending about one 
inch below the cork. The glass tubes should be 
drawn out at their tips, so as to form a contracted 
orifice. One of the tubes should possess a _ right- 
angle bend. The turbine rotating element is made 
by passing a darning needle through a large cork 


and slitting the cork to a depth of % inch, pro 
ducing four cuts, into which should be inserted four 
each other. A 
piece of No. 12 wire is next bent so that it has two 


pieces of cardboard at 90 deg. to 
which will support the rotating element, and 
held in the 
f cord 
tied to the 
pressure should 


hooks, 


so that it may be hand. It is well to 


have two pieces around the corks 


passed 
in the cans and handle of the can, sa 
that if the sufficient 
to blow the stopper out of the can, no damage will 


steam become 


be done. Place a small amount of water in each 
can—to a depth of ™% an inch—and place the cans 
upon the kitchen stove. One of the glass nozzles 
should be longer than the other, so that the team 
gets well across at their point of greatesi energy. 


with the 
hand, the speed of the element and its direction of 
rotation The speed of the 
type of high. 


By adjusting the turbine element properly 


may be varied. impulse 


turbine is very 
EXPERIMENT 4. REACTION WATER TURBINE 


Take a Welsbach glass chimney and mount a cork 























REACTION “WATER TURBINE. 


stopper in each end of it, taking care not to break 
the chimney. Into each stopper mount part of a 
darning needle, taking care to have the needle cen- 
tral and plumb. In the upper stopper two fairly 
large holes should be made, so that water will pass 
readily into the central receiver. In the lower stop- 
per two glass tubes should be fitted, so that they will 
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discharge water into a plane parallel to a base sup- 
port and in the opposite direction to that in whicn 
it is desired that the turbine element should rotate. 
A wooden support should be arranged as in the illus 
tration, to hold the turbine element, and weighted so 
that it will remain upright. A rubber tube should 
be arranged to connect with some reservoir of water, 
such as a pail mounted on a chair above the turbine 
element or connected to the faucet. Place 
both fingers over the outlet tubes, allowing the water 
to fill the tube. Remove fingers, and allow element 
The with which the 
rotate depends upon the head of 
The principle of 


house 


to rotate speed turbine will 
water in the tube. 
this experiment is similar for both 
turbine and the water turbine, rotation 
being caused by the reaction of the gas as it leaves 
the nozzles. Be 


the steam 


sure that element can rotate freely. 


EXPERIMENT 5. INVERT FLAME OF AIR IN GAS. 
When a current of air passes up through the grate 

of a furnace, causing the coal to burn, carbon dioxide 

is formed, heated furnace 


free oxygen. The carbon 


which is split up in the 
into carbon monoxide and 


monoxide, known as coal gas, is sometimes seen as 
When 
forms carbon dioxide 
If the supply of 
air is too small, an excess of carbon dioxide is found 
in the The effect of carbon monoxide and car 


bon dioxide burning may be illustrated by the follow 


a bluish flame playing over the top of the fire. 


the carbon monoxide burns, it 
again, burning with a yellow flame. 


firebox. 











INVERT FLAME OF AIR IN GAS. 


ing interesting experiment, which also trings out the 
fact that it is not only possible to burn a column of 
gas in an atmosphere of air, but that it is also pos- 
sible to burn a column of air in an atmosphere of 
gas. 

In the bottom of a Welsbach glass chimney is fit- 
ted a stopper in which are inserted two glass tubes. 
One of these should be about % inch in diameter, 
and should be connected by means of a rubber hose 
to a gas supply. The other tube should be about 44 
diameter, and right-angle 
bends in it, the distance between bends being about 
Over the top of the Welsbach chimney 
placed a rectangular piece of wood covered 


inch in should have two 
5 inches. 
should be 
with a small piece of carpet, the wood resting lightly 
upon the glass with the carpet side down. 
the gas supply, and when the gas is 
the free end of the larger tube, 


Turn on 
issuing from 
light the gas. The 
flame should be regulated by regulating the gas sup- 
ply to the smaller tube until it is about 8 inches 
high. Then raise on one side the wooden cover sfight- 
ly, and the flame will reduce to a small head at the 
end of the larger tube. It will then travel along the 
glass tube, and burn with a faint bluish flame in- 
side of the Welsbach chimney. This is a jet of air 
burning in an atmosphere of gas. Placing the raised 
edge of the wooden cover firmly upon the chimney, 
the head of flame will travel back along the tube, 
and burn with all of its brilliancy as before. This is 
a flame of gas burning in an atmosphere of air. The 


one flame may be transformed back and forth to the 
very striking experiment. 


other, forming a Natural- 





SUPPORT FOR TUBE. 


ly, the whole apparatus should be supported in a ver- 
tical position, and this may be done in two ways— 
either by passing a clamp around the Welsbach chim- 
ney or by cutting a groove in a piece of wood and 
resting the larger tube in it, fastening the tube in 
place by of a strip of tin. This latter 
method if an ordinary clip stand 


means 
is a good one 
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is not handy. Care must be taken in building this 
apparatus not to have the bends of the larger tube 
too abrupt. They should possess a round, smooth 
curve, otherwise the bead of flame as it passes to 
and fro will be extinguished. Also, the flame should 
not be allowed to burn too long, or the tubes will 
crack. After a few trials the experiment may be 
easily performed—the main trick with the experiment 
comes with manipulating the piece of wood properly, 
which rests on top of the Welsbach chimney. 
EXPERIMENT 6. JET CONDENSER. 

To illustrate the principle of the jet condenser, 
recourse may be made to the steam generator used 
in the previous experiments, which should be con- 














PRINCIPLE OF THE JET CONDENSER. 


nected by means of a glass tube to an inverted glass 
jar. The stopper of this jar should be arranged with 
three holes to accommodate three glass tubes. One 
tube previously mentioned extends to the steam gen 
erator; another tube, whose outlet is lower than the 
others, extends to a glass receiver below it; the third 
glass tube is connected to a flexible hose coupling, 
which terminates in a supported pail of water. The 
inverted jar or the condenser should be supported, 
the character of the support depending upon the m4an- 
ner in which the steam generator is heated. The 
flexible hose connection coming from the main reser 
voir should be provided with a small clamp, so that 
the flow of water may be controlled at will. Place 
the steam generator upon the stove, having it par- 
tially filled with boiling water, and allow it to gen- 
erate steam. After a time steam will pass into the 
eondehser, which will become coated with mist, the 
steam passing out from the lower outlet into the 
top of the collecting glass. When a steady flow of 
steam is taking place, open the clainp and allow the 
cold water to enter from the main reservoir. If the 
glass outlet for this water is partially drawn and 
is contracted, the water will discharge in a fountain 
into the condenser. Instantly the steam will become 
condensed, the mist disappearing, the mixture of 
steam and water leaving by the drip tube. 
EXPERIMENT 7. PRINCIPLE OF THE SURFACE CONDENSER. 
Use the steam generator as applied to the previous 
experiment, except that the condenser is placed in an 
upright position as in the illustration, the steam 
passing into it and escaping from the vent tube. 
Allow cold water to circulate about the condenser, 
entering a receiver which surrounds the condenser 
by means of a rubber tube coming from a main reser- 








SURFACE CONDENSER. 


voir, leaving the receiver by means of another tube, 
which siphons it off to a pail. In practice the sur- 
face condenser consists of a number of tubes into 
which steam is passed, salt water being circulated 
around the tubes by means of rotary centrifugal 
pumps. In the bottom of the condenser is a recep- 
tacle termed the hot well, from which the. condensed 
water is pumped by a small high-speed turbine pump 
to the heaters. The advantage of the turbine pump 
is that it will pump hot water. As considerable air 
comes over from the boiler with the steam, it is nec- 
essary to extract this air in order to maintain the 
yacuum in the condenser. This is accomplished by 
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means of the dry vacuum pump connected to the con- 
denser. Each condenser is then provided with three 
pumps—the vacuum pump, the hot-well pump, and 
the circulating pump. In some of the large com- 
panies, notably the Boston Edison Company, all of 
these pumps in addition to the feed-water pump are 
arranged around the turbine, so that they can be 
readily inspected by the engineer in charge. The 
amount of salt water which is pumped through the 
condensers in a day is enormous. With the Gold 
Street plant of the Brooklyn Edison Company, it is 
greater than that used in the city water mains. 
EXPERIMENT 8. THE NATURAL CIRCULATION OF WATER. 
The design of modern systems of piping in large 
power houses depends to a great extent upon the nat- 
ural circulation of water under atmospheric pressure. 
This principle may be shown in an attractive way by 
the following simple experiment: Take two ordinary 
glass tumblers, and have a block which will raise 
one of the tumblers about two inches. Fill both tum- 








CIRCULATION UNDER ATMOSPHERIC PRESSURE. 


blers half full of water, and into one tumbler place 
about five drops of ammonia, and in the other tum- 
bler place five drops of a solution of phenol-phthalein. 
Ten cents worth of phenol-phthalein dissolved in al- 
cohol may be purchased in any drug store, and when 
this solution comes into contact with an alkaline 
solution such as ammonia, it turns the liquid red. 
Bend a glass tube U shaped, and fill the tube with 
water. Then placing the fingers over both ends of 
the tube, invert it so that each end will be submerged 
below the water in each tumbler. Then raise one 
of the tumblers on a block, the one containing the 
phenol-phthalein solution. The liquid in this glass 
will begin immediately to fall, the liquid in the bot- 
tom of the other glass turning red. When the liquids 
become level, insert the block under the other glass, 
removing it from its former position. The liquid will 
now return to the other glass, turning white again. 
This liquid phenol-phthalein may be used in a great 
many experiments to show electrolytic dissociation, 
circulation of water, the affinity of ammonia gas for 
water, and tests for alkalies. 
INFLATION OF RUBBER BALLS. 

Rubber balls, large or small, protected by an envel- 
ope of leather, gradually contract and thus lose all 
theiz elasticity, and from this moment are out of use 
unless one possesses the means of reinflating them. It 
is then necessary to carefully loosen the rubber that 
compresses their tubulure, to introduce air under 
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TWO METHODS OF INFLATING A SMALL RUBBER 
BALLOON. 


pressure into them, and to reclose them. The pres- 
sure that can be exerted with the lungs is far from 
sufficient, and, for want of a force pump, it is neces- 
sary to seek for an arrangement capable of replacing 
that apparatus. We shall describe here a small in- 
stallation that serves for this purpose. 

A bottle is provided with a wired cork containing 
three apertures, designed to receive as many glass 
tubes. One of the latter extends to the bottom of the 
bottle, the second is provisionally corked, and the 
third is drawn out to a point and smoothed with a 
lamp so as to present no st:rp angle. The first is 
connected to a faucet, and to the third is firmly at- 
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tached the ball to be reinflated. After this, the water 
is allowed to flow into the bottle, and this forces air 
under pressure into the ball. Then, when the ball 
is judged to be sufficiently inflated, the faucet is 
closed; but, if the entire contents of the bottle are 
insufficient, the faucet is closed a little before the lat 
ter is full of water. A provisional ligature is applied 
to the ball, then the rubber is detached from the con 
duit and the contents of the bottle are allowed to flow 
out after opening the tube No. 2. 

The first operation is begun again, care being taken 
not to reopen the ball until a little water has been 
allowed to enter the bottle. If there is a cock at one’s 
disposal, it should be placed between the tube, No. 3, 
and the ball, and the latter need not then be re 
attached before the end of the operation 

In order to introduce illuminating gas into rubber 
balloons, it will suffice to lead it to tube, No. 2, The 
bottle being first full of water, and the balloon empty 
of air, the water is siphoned out, allowing the gas to 
enter, then the gas-cock is closed, and the gas may 
be forced in by allowing the water to re-enter. This 
operation seems to be complicated, but in reality it 
takes less time to perform it than to describe it 
Fig. 1 shows the arrangement of the apparatus for 
the compression of the air. In Fig. 2 the bottie is 
being emptied®in order to give what may be called a 
second piston stroke. Fig. 3 gives a view of the in 
stallation as a whole for inflating a balloon with 
illuminating gas. 








A HYDROSTATIC PARADOX 
BY PROF, GUSTAVE MICHAUD, Cu®TA RICA PTATE COLLFEGF. 

A curious experiment can be performed with a 
common wire tea strainer. The fork is removed, 
and you place the little hemisphere of wire on the 
surface of water. It is full of wide-open holes; every 
body in the company can see them; yet it remains 
on the surface, and not a drop of water gets in. You 
take it, drop five cents into it, and place it back on 
the surface of water. Here it remains again, although 
displacing perceptibly more water than before A 
second, a third, nickel may be added. The strainer 
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THE STRAINER FLOATS DESPITE ITS PERFORATED 
BOTTOM. 





goes each time somewhat deeper into the water, but, 
in spite of the increased hydrostatic pressure, water 
seems unable to pass through the numberless square 
holes, and the inside of the strainer remains perfectly 
dry. 

Now comes the most interesting part of the experi 
ment. You remove the whole freight carried by the 
little craft, open a small box, take from it a light 
tiny piece of cotton, and drop it into the floating 
strainer. At the very moment when the cotion 
touches the wire, the strainer gues instantaneously to 
the bottom, almost as if it were solid lead, the cot 
ton remaining, of course, on the surface. Things 
look very much as if a flock of cotton, the weight 
of which cannot be felt in the hand, outhalanced the 
weight of a much larger mass of metal. 

The explanation of the paradox lies in the inter 
vention of a force which may be made to act with 
or against gravity. Before the experiment, the 
strainer has been covered with a thin layer of a 
greasy matter which water does not wet. In such cir- 
cumstances, surface tension causes the water to be 
strongly depressed by the wires and to exert upon 
them an upward pressure which, added to hydro- 
static pressure, balances the effect of gravity The 
flock of cotton has been previously moistened with 
alcohol, and still carries some of that liquid. This 
almost imperceptible amount of another fluid instan 
taneously modifies tne surface tension, and so weak 
ens its upward pressure that the equilibrium cannot 
subsist. 

A drop of carbon disulphide or of turpentine oi! 
produces the same effect as alcohol, but, if cotton is 
used, alcohol is the only one of the three liquids 
which gives satisfactory results. 

To prepare the strainer for the experiment, melt 
a candle in a tin can placed over the kitchen stove 
Dip the clean and perfectly dry strainer into the 
liquid. Leave it there for a few seconds. Take it 
off and shake it immediately, so as to remove the 
molten stearin from all or nearly all the holes. Then 
tay the strainer with its convex surface upward until 
it is cold. 
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+h 1 \SN 4 A 
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| ‘ = = —y 
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-—————_ ————— s are that pai re w g 
| I ! Ww I pr 
subs | g t ir? ip s rh 
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anf te nerai Iriterest, COPy [Ol iT ‘ _ = I ta y ' 
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2 idk I l 1 int th pil 
I y nw t és | d 
0 5 F sh nd 1 
g W I g rl 
(12260) I I On page 79 of i vnere moderate heat rom 
~ ? , . Dp W t ssl 
f e gniti ft ight vapor 
: (12263) G. H. H. asks: I am not a 
n 
S } hav a 
Movers and Their Accessories, 6 . = ted Halley's met 
\ Ql COOLING MeVICI H. M I a 
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! ! ! se rr} j 
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fiardware and Tools, tl 
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ng (12264) R. S. T. asks A certain 
king I t Ls 
ri RA yADD-'T ~ W \ ta I in x] 1 d and 
Cc. 1 fel ‘ w. V ‘ i I = , vi - a sae 
ri “ I Ca it I i 
I g n a 4 \ inges iff t 
: fC t ing t l tl 
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: t 2 ny 1 j 
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; : {, 1 pp ist - 
i ( 
‘ 1 with ig \ gradua hang i volum 
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hol wi 
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j \ 
, s - a i f s al months after it is d 
i ATER i . V | hicl 1 be 
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CK | New York, N. ¥ = . a l t idings are too high, since the 
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d ti piaced 1 1 
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Household Utilities, e box aa Sie aha t i to | it out (12265) W. H. F. writes: The actual 
U Lddie I a oul, 
R Wa ; iv y ng tl 7" weight of a body on a _ revelving planet 
> v . i 
I d Pertaining to Vehicles, d ‘ n tl ipper piece | to the fore of gravitation minus 
VHEEL-GUARD J 13 Mad will fort or by starting tl centrifugal force If the earth stopped re 
i B. I p ment w slot by a routing tool or very small drill | Volving, would rot all bodies weigh a great 
i ter i to tl width of the | deal mor Can it be possible that ¢he cen 
t Such ter ld e fed down | trifugal force is greater (as exerted on some 
gh the two thickness f wood. and then | bodies) than the force of gravitation, thereby 
ng t w cut ntil lot was made | causing meteorites, et to fly off the planets? 
sufficient length to admit the width of the | If this is so, is it not feasible to suppose that 
n w ad square inch of aluminium is actually heavier 
than a square inch of lead?’ A. A body 
(12262) J. M. D. asks some time! weighs 1/289 less at the equator because of 
izwo I read yout the danger of benzin tur ti rotation of the earth on its axis At the 
hines and YWechanical Devices i 
nm other oils f n spontaneous com- | p this diminution of weight is zero If 
CAR_VENI 
. ustion when used or cloth cottor and the earth ypped its rotation, the weight 
: I 
. ’ waste” used to rub or brighten up woodwork, | would increase by this same fraction If the 
i : . 
| furniture, et« und then laid away for future | earth rotated on its axis in 1/17 of a day, 
: , 
- ’ t 1s that fires have started from this source bodies at the equator would lose all their 
op j j on accidentally The article mentioned a lady weight If it rotated fa ter than that, they 
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hs I € 1 phe } \ i ictly human side of the] I , ] N . Crates, partiticn strip for botth f ‘ 
from for supposing that aluminium is | subject, and, while not including the discovery ega otices Rose 5,250 
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the same bwk of aluminium their manners, customs, habitations, and in - A Y o£ N I d inion S Pa ge et - Mi 467 
- tain stretcher, Schwab wit. 18 
(12266) D. A. H. writes: Although | *titutions—-that have received the lion’s share Cuspidor, G. D, Bulmer wi3,511 
oO ¢ boo Cuspide cablne *. Johneaon ” st 
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: ‘ b > F Street, Washington, D. C., in regard itl a : $. Buchanan 
query 12242 looks as if you otic i . ; ‘ e stoc atehe ller 
1 1 It ks as if your quotient in Munich Piloty & Loehle, 1910. to securing valid patent protection for their ine Dis ‘ r 4 ity ett ‘ P. Now ; 
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mu'tiplying the quotient and divisor seems to rhe Passion Play season of 1910 is result registered. Design Patents and Foreign | Disinfector or deodorizer, J. W. H. & EB. K 
sho he algebraical so oO cure: I 1s 
how I ilg i lution of the ques-! ing in th: production of a whole literature re Patents secured. - be ey ne Se 
tio Ss ery ne f he cir " ; ” . _ : isintegrato amon 
ion is very neat If th ircumference is in- lating to the play This book is one of the best A Free Op m as to the probable patenta- Dispensing apparatus, ¢ R. Warters 
creased by any amount a the diameter will which © ans had th Lanens 2 sevionsio bility of an invention will be readily given to any Display device M. Ge 
y cl t aye 2 ‘ eas ‘ oO ‘ t gv : 
have a proportionate increase ag. ‘ rt ' I hict ad inventor furnishing us with a model or sketch and “ splay rack, H. EB. FPeldtman Wid OM 
nis year f ‘ ‘rit s V é i f dis ’ m= (ft ” 1 ay * 
Then 0 i miy criticism which vy hay a brief description of the device in question All De a 4 apt ur - ~- ¥. I a Re i . 
. ( t ' ofreader @ 0 OOT 0 t es, Gu es, eleve sl " 
: - | ake is that the proofreader was not al communications are strictly confidential. ur etc.. C. Matthews 983.411 
7 . Lb t ways very sure of his English spelling. Errors Hand-Book on Patents will be sent free on Door hanger track, I W. Topping 3,261 
— x a ad l D |of this kind aways mar even the best book request. hes lock a = : ayer wih, £27 
os - - * oor lock ‘ en & Giffer ” 2 
rhus, on page 94, we find the word “stage” | Ours is the Oldest agency for securing patents; Door lock, portable, Callery & Frat 063,419 
But r I a spelled with two a’s There are a number it was established over sixty-five years ago Door shutter, ete fustener Dessau & 
. ) a . be I O83 127 
7 m of the illustration which we have never ae. a teomne HK Ff. ¥. Parsons + aa 
I 18 feet, then g 5.73 feet. | n reproduced anyv re, and show intimately MUNN & co., 361 Broadway, New York Doors, automatic «king device for hate? 
the life and character of the actors. Some of Branch Office, 625 F St., Washington, D. C. way, M. Hegbom 963,223 
\ It is a very great pleasure to receive so . ‘ z eee i Draft and buffing mect nm. 3: 3 su s 
ourteou »  enlttotes nae Aiitnednek seinen the pictures of the children are particularly Dt tt ipplianee, ¢ I } 13. 400 
, larming rhe commercialization of t Pas es wee Draft arm, double stream, B. K. Doster 
to is pl ibly due to the difference in the PI i achill 13 500 
ior a sa | S § nteres ig 0 1 as 
number of decimal places used by the dif. : xi ae . ew eg weed Drainage system, ¢ W. Osborne 5,510 
aca? : wee : ii ‘ , the Oberammergauan not degenerated into a Drawing board, ¢ ( Hastings " G8 
I nt comp 3, as V said in the origin edging apparatus ymin ‘3 
} oe ua’) mere speculating business man, and has the t ETU ED Dredging apparatus, J. J. Connell onenoes 
note If all would adopt and follow the rule Dressmaker's fitting stand, B. J. Buch 
1 in laborat . . - ‘ Passion Play not com to be a means for ham a . 
used 1 Lbo ry mputations in physics, ' ou 7 
- ; : R ; : furthering his money-making schemes? These GUIDE BOOK and WHAT T0 INVENT “ il, C. H as = °"g one 
suits Wwe a ”e m rdan tetain only rive gear whee A Jones Mi 5 
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tl san numb« lecil places in any — wee % : ngtt oe = ; “i 1vel- | With valuable List of Inventions Wanted sent free. ONE mee aesten sm : A. Hil a 7 
? ing publi : they did the traveling public ten rum and parts thereof centrifug A. & 
venti ek tae alias’ i td nine Macias One I 1 publ ‘ MILLION DOLLARS offered for one invention ; $16,000 Sa \ % 
or twenty years agi \s a matter of fact. the | for others, Patents secured by us advertised free in World's a : : . 
largest known decimal places, and) ¢ota) receipts for 1900 wel nly $267,171. of Progress. Sample free. — ny G. E. Mirfield 3.61 
. , te otal eceipts oO ( vere only $267 7 o ums safety ver for expansion a t 
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I tag f t It is easily apuoees a . ‘ I parat D. T. Kent i, O49 
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~ dt y s researches unde pany, 1910 12mo.; 230 pp. Price, $2.) B r fire box, J. M. MeClellot I oe a ) 
taken during tl last t n years, have sup Thi treati conve} tl frst pr tot .| Book or binder, loose sheet, BE. Jay I ator H. O. Humpbrs iv G7 to o ‘ 
= = =veye 1e first principles Of | Root and shoe welt, G. F. Dunn : spar ine ; 
: a eatin dount f data on the) geometric and mechanical, workshop mathe Boring t ol, T _ Hines ey W“ HH. Hort Eee Bere yi 64 
| | ies 1e materials of con-| matics. mechanics. strength of material and - ttle antirefillable e. N. ¢ Engines ICCURSOT { te i mbu 
nia A . : bottle pping machine gua he t I D. Means “5.61 
\ n has been replace ; rite 
t \ ight i 1 ha n replaced | th. aleulations and design of machir de- | for, Roc Atwood 963,181 Engines ittachment for « troling the fue 
ife intensity of | tails including im procket gearing ~ tt ink Santee 063,660 sucply of internal-combustion, G. & F 
aauiane cael : as bot 100 lable B. Lock 068,302 Deeg “ 
V I xz ‘ i 1 es subjected to} rivets If tir rev nul ane . . ees bh, hast 
d now nsidered t by ¥ tek Py “a ow B I te rs e f ntaining sae Engines vor ine r ca eter f gu 
— ° VESeee ECU Oo Ue ' leys s, flyw t ! \ s ré y D 53,081 
1 I I f an equivalent) ma¢ it - ‘ - | ! topy I. I it ‘ Cc. L. Hoph 
] I 3 i 
‘ | 1a t d increased by | mad = te te it d ; . fs me a ‘ Gi ” “ 
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ting tl pact ff t t tary ehir i . 7 ¥ n ! PK j od 
lded t t d l d preference t the |; hanical drawing Perhaps if the tit had “ mg J. A. Panton +4 ~ ; . ar _ 
" . . . - tabl I ta 
: eu ort working stresses.) heen reversed, the true contents would be dis W. P. F. Moeller v6 ss cases, machir f v g. W 
It \ i fore necessitated rewriting the] ¢josed more accurate : A. H. Scherzer 965 Devin {23 
: . . i at safety lev f prev ting if) lasses, I I Adt nis« , 0 
| curs ee xccidents on, M. Goodmatr . ‘. M , 
vives tl idea that it is a thor-| DIE WELT DER PLANETEN By Dr. M. Wil mposition for, W. J Shaw Asses ; it ry ¥ ‘ 3 
g \ t wh will be of the helm Meyer Stuttgart Kosmos or 4 fe reg yeglasses and specta f Ww 7 
g s ssistan ngineers, particularly Gesellschaft der Naturfreunde, 1910. s. 8 ion id Fa a“ bog E. H. Amet 13.677 
) d } n, hb ‘ ig L , 1 
for the design f roofs bridges viaducts This is the latest of the little science G. Schoenberger Fauce V. Hayne " 1 
beams imns, et rhe book is very well! monographs published by _ the well-known | ” Lescure : ~y handle, H. Mueller Mi, 106 
) , . 4 ‘ eed 1 er and preset guide } 
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which gives tl ame, the type, the , " = . Carbonized fabric, making, F. L. Horton om ‘ 
a for the Week Ending Carbureter, F. W. Tuerk ; ’ aye 
L the numbe ) | pellers the support ( ‘ Bennett +. 680 
art, E. S. Dunn N. D. i “ 
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12mo 80 pp Pri eo Advertising device H. Tas hes Hi > | » Fruit box press, I M. Cox wi. a 
= dies DI rice, oo Aeroplane G. Geraldsor Cle . sods ~by Furnace A. A. E. Sterzing 16S OS 
, ‘ seraiason : evis ) testen seman eans fo rni tas . © . 
rhe author has written a number of books| A¢ — anes, stabilising means for, Chase & : Clocks, pouch for portable watchmen’s, P ( ven B e wl pea bralina 5 age a4 
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men, Solicitors, Agents, Mail Carriers and 
Business Men in every state of the Union are 
concentrating their attention on the SEARS. 


OM starting crank to tail lamp the Sears is the 
economic-reliability automobile. The Sears is built 
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the broad, absolute guarantee of Sears, Roebuck and 
Co. affords the individual buyer his positive individual 
protection. Inside prices ranging from $370.00 up show but 
one phase of Sears economy—low cost of up-keep is another. 


The new Sears Automobile Catalog fully illustrated is 
just fresh from the press—it tells the whole Sears Story in an 
interesting way and is not weighted down with questionable 
scientific and mechanical terms. Our Booklet ‘“‘What Sears 
Owners Say” contains many real human documents—letters 
right from the people who drive and enjoy the Sears. We 
want you to have one of these catalogs whether you intend 
buying an automobile or not—we want you to learn for your 
personal information of the most remarkable automobile prop- 
osition that ever appeared in print. 


Write today for the Booklet and Automobile Catalog No.70S44 


Sears, Roebuck & Co. 





Chicago 
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Clinton Wire Lath Is Specified 
by the most eminent architects and engineers both for interior and exterior use be- 
cause of its everlasting permanency and adaptability to the designs of architects. 
Plastering supported by it is fire-proof. It is a perfect furring. 
Used in the reconstructions of the Fairmount Hotel, San Francisco; used by 


the United States Government, in the New Memorial Hall at Annapolis; used 

throughout the country when perfect lathing or furring is desired 

SPECIFY IT. WRITE TO-DAY for descriptive matter 
Used in the following buildings 

Maine Memoria! Chapel, Annapolis, Md Metropolitan Life Annex Bldg..N Y 

Maryland Savings Bank, Baltimore Wells Fargo Bidg., Portland, Oregon 


City Hall, Newark, N. J Criminal Courts Bidg., N.Y Grand Central Station, N.Y 
Post-Office, Boston Board of Education Bidg.. N. Y Palace Hotel, San Francisco 


Ee. | 





(Concluded from page 56.) 
altitude circles, and the two 
markers G will indicate the hour angies 


vernie 


on the equatorial circle, while the inclina 
tion of the rod F will indicate the iati 
tude of the ship. 

When making two separate sun sights, 
a separate marker M is provided to rep- 
resent the zenith point at the first ob- 
servation, and a spherical compass, which 
is similar to the ordinary drawing com- 
pass except that the arms are curved, is 
employed, making it possible to solve ali 
three triangles at once. The latitude of 
the vessel is then determined by the in- 
clination of the axis F. 

The instrument has been very carefully 
calibrated, and is provided with every 
refinement of adjustment, whereby it is 
possible to make correct readings within 
fifteen seconds of arc, which is well with 
in the requirements of navigation We 
are informed that the instrument has re 
ceived the approval of the British Ad- 
miralty, and is now being tested by our 
own naval observatory, so far with very 
gratifying results. 

We are indebted to the makers of 
the instrument, F. E. Brandis, Sons & 


Co., for the foregoing particulars and 
photographs. 
——— > 904 a 


RADIUM COLLECTOR FOR ELECTRICITY. 
(Concluded from page 44.) 

lector is shown connected to an electric 
bell, the discharges of the electroscop: 
being indicated by the ringing of the bell 
In this case there is an ordinary type of 
coherer and relay in series with the bell, 
so that the signals are of short duration, 
or a chime of bells can be connected to 
the electroscope and a continuous playing 
of the chimes thus obtained. For me- 
teorological purposes a recording drum is 
attached and the discharge recorded on a 
continuous roll of paper either by stylus 
and ink or by a photographic agency to 
secure time records 





The apparatus is particularly useful 
for giving warning of the approach of an 
electrical disturbance im the atmosphere 
such as.a magnetic storm or a thunder 
storm. In the case of the latter its ap 
proach is indicated long before the dis 
turbance reaches the point at which the 
collector is set up, the discharges from 
the electroscope being very heavy, and 
increasing in frequency and power as the 
storm approaches. By following the Iin- 
dications of the warning thus extended, 
it is possible to trace the course of the 
pending storm, and to ascertain whether 
the disturbance will deviate to one side 
or the other of the observing station, or 
burst over it. The discharges 
normal conditions of fine 
invariably positive, changing over to neg 
ative before a storm. The apparatus has 
the advantage of being very simple and 
so designed as to be immune from break- 
down. Once set up, the electrical state 
of the atmosphere is shown continuously, 
and in such permanent installations that 
it is only necessary to bring the fine wire 
from the collector into the house or room 


under 
weather are 


to the point where the electroscope and 
other apparatus are established, through 
a small hole in a window frame or wall 
in exactly the same way as with a tele- 
phone or electric bell wire. 
aulitapiansialtaiad titi dilatcatiings 
SAFETY APPLIANCES IN COTTON 
SPINNING. 

(Continued from page 45.) 
trap—a fearful one, too. The next work 
er who attends the machine te clear away 
the curtain is caught by hundreds of 
these wire points, and the hand is drawn 
between the cylinder and doffer 
All suft parts of the hand are gnawed 
away by the revolving wires, the general 
result being loss of the hand or arm 
Efforts are now directed toward avoid- 
ing this casualty by fitting locking ar- 
rangements to cards, so that the stripping 
door cannot be opened until the cylinde: 
is quite stationary; and no restart can be 
effected until the door is firmly closed. 
Accidents on draw frames, which fol 
low the cards, have been practically elim- 


plate 





(Concluded on page 68.) 
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THE GREAT NORTH COUNTRY 
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From speed frames to the mules is a lhe children of these Indians know the canoe, and 
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camp in summer along the Temagami lakes, are 
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of stretching and twisting, have fingers | 
crushed under faller hammers and car- 


iage wheels, while more serious casual- 





ties come from unfenced quadrants and 
headstocks 
Fortunately for these young people, 


practical guards are now constructed 
which 


risk, and make their daily employment 
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n against injury: while scroll wheels HOLTZER CABOT 

on the back shaft, where so many boys r 

have come to grief with a lost arm are || MACNETOS 
© guarded that only by eddling can Rugged, Durable and Hi 

. ; | u Efficient. For Automobiles, Motor 
casualties occur | Boats, etc 

“oe — Send for Bulletin No. 1587 


PHOTOGRAPH .NG PROJECTILES IN FLIGHT. 


(Continued from page 51.) 
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the firing of the automatic pistol and the 

moment it is ready for the next shot. If Catalogue of 

these pictures are then thrown upon a Free Scientific and ree 
creen slowly by means of a cinemato-| Technical Books 
graph, we can follow every movement of | 
the 


We have just issued a new edition 


yistol mechanism, the shot, the eject-| 
powder | 
| 





ed cartridge, and observe the 


gases, the leakage at the breech, and even |} 


of our Catalogue of Scientific and 
Technical Books, 
144 pages, and a copy will! be mailed 


the scattering of the unconsumed powder | etic eenteine 


gases. The author became acquainted 


with the truly marvelous Cranz method 
free to any address on application. 


MUNN & CO., Inc., Publishers of Scientific Americas 
361 Broadway, New York 


as the result of an invitation issued in 
May of this year by the ministry of war 
to the members of the congress of ballis- 
tricians. As Privy Councilor Cranz in- 

(Concluded on page §9.) | 
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Wate heater, L. ¢ Rhea 

| Water heater, W. EF. Beilmar 

|; Water heater, H. W. Donaldson 
Water power plant, ¢ 4 Nobis 
Water purifier, I Dinghaus 

I M ‘ 





| Water Alden 

Weigt compensator for, S. ¢ 
Mi 

We dt s. L. Sehultz 

We screer mor 

Welt perating upor J B 
rae away 

W he See Ball-bearing wheel 


Whimctres connection, J. H. Whan 
Whip J r 


J. Ellis 

W indo 0 Miller 

Window screen, W I Kane 

Window screen, E 

Window ventilator, J. X. O'Meara 

Windows, screens, etc device for hanging 
storm, E. ¢ srow! 

Wire coiling machine, ¢ Wright. Jr 

Wood smoothing machine, J. A. Crismore 

Wrapper or receptacle. A. W. Nack 

Wrench, B. Goodman 

Wrench, R. E. Harshell 

Wrench, W E. Elliett 

Zine, extraction of, C. 8. Brand 

Zither, J. Krienitz 








A printed copy of the specification and drawing 
of any patent in the foregoing list. or any patent 
in print issued since 19863, will be furnished from 
this office for 10 ‘cents. provided the name and 
number of the patent desired and the date he 
given. Address Munn & Co., Inc., 361 Broadway, 
New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., Inc., 361 Broadway, New 
« York. 
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| yards a second. 
| pictures the small projectile. becomes visi- 


(Concluded from page 58.) 
tends to publish detailed information con- 
cerning the arrangement of the apparatus 
and the pictures produced, I shall not en- 
ter into this any further here. I will | 
close by giving a brief sample of the I 
derful results obtained with Cranz’s| 
method. 


. te 
The cinematograph began to work in} MODELS Inventions aeveiuped. Special Machinery, 
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the darkened lecture room of the military | &. V. BAILLARD CO.. 24 Franklort Street. New York. FORMING SHEET METAL SPECIALTIES 
Dies, Models, Tools, Screw and General Machine Work 


academy. We see a pig’s bladder, filled | 
with water, suspended by a thread. The | 
lecturer calls our attention to the fact) 
that a projectile is approaching the blaa r 
from the right at a speed of about 1,000 
On one of the following 


ble at the margin upon the right. We 


then see how this little object gets nearer 
| 


| and nearer to the bladder, strikes it sud- 


' these absorb 50 per cent of the light fall- 


denly and vanishes in it. At the same 
time a huge cloud of powder follows the 
projectile. A small quantity of 
water spurts from the bladder at the 
point of impact. The bladder itself hangs 
perfectly still on its thread. In the mean- 
time the projectile has passed through 
the water contained in the bladder, 
strikes the bladder wall on the opposite 
side and carries the elastic bladder with 
it for a considerable distance. At this 
stage it seems as if it was not the pro 
jectile, but a long human finger which 
grows out of the bladder. Suddenly, how- 
ever, the bladder’s limit of elasticity is 
exceeded, the 


very 


substance tears and the 
small projectile reappears, moving away 
more and more to the left in the succeed- 
ing pictures. The skin of the bladder 
does not spring back to its former posi- 
tion, as might be 
horizontal in tube-like form, by the water 
rushing after the projectile 
time an additional 
squirts from the opening made by the 


expected, but is kept 


At the same 
amount of water 
projegtile where it entered the bladder. 
The cloud of powder has come nearer and 
nearer to the bladder and, in conjunction 
with the spouting water, gradually ob-| 
scures the entire image. 

The photography of projectiles, indi 
eated here in its principles, certainly is 
one of the ; 
marvelous 


most interesting and truly 
achievements which photog- 
raphy has accomplished in the last few 
years. In its further development it will 
no doubt yield still more remarkable re 
sults.—Techno-Photographisches Archiv. 
—- —e 904 2. 
How Much Light is Absorbed by Paper 
Hangings and Their Like? 

A late issue of Die Bauwelt says the 
color of paper hangings and tapestry is 
far from being a factor of minor import 
ance in the degree of light that prevails 
in a room, and is very closely related to 
the economic use of artificial 
tion also 


illumina- 
In accordance with their color, 
such fabrics throw back into the room a 
part of the light that is falling upon 
them while they annihilate another part, 
or absorb it, as the technical phrase is. 
As the power of absorption of light rises 
in such a fabric, so naturally in less de- 
gree is the room brightened and less ad- 
vantageous is the use of artificial illu- 
mination, a part of the money spent for 
the latter being wasted for light annihil- 
ated by the hangings. 

The latest investigation 
the absorption of 
first instance 


reveals that 
light depends, in the 
on the color of the hang- 
ings, and therefore on the same color 
when the walls are painted with it, too. 
Naturally the favorable effect of 
color in this regard is afforded by the 
white hangings and paints, but 


most 
even 


ing upon them, while the other 50 per 
cent radiates back into the room. Fol- 





lowing these in the effect of light come 
the yellow hangings, which radiate 45 | 
per cent and annihilate 55 per cent. The| 
next in order are the bright green, of 
which the power of absorption rises to 
60 per cent, while 40 per cent of the light | 
striking them is thrown back. Dark 
green and red hangings exercise pre- 
cisely the same influence; they annihil- 
ate quite 85 per cent, only 15 per cent 
radiating from them. 


| books were in process of writing. 


| Frost, Newell, Smedley, Thulstrup, Clinedinst, 
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copyrighted books are sold at the price of non-copy- 
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handed down to posterity through the trio of his works ‘ Huckleberry 
Finn,’ ‘Tom Sawyer.’ and ‘Pudd’nhead Wilson.” Twain is a 
greater stylist than Stevenson or Thoreau, and his * Man that 
Corrupted Hadleyburg’ is one of the finest works in English 
literature.’"” Mark Twain himself wrote a preface to this 
edition. Brander Matthews has written the biographical 
criticism of Mark Twain and his work. There are 
portraits of the Author at periods when the different 
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| Dr Jekyll ana Mr. 


Courteous and considerate co- 
operation is as essential at the 
telephone as in the office or home. 


In every use of the telephone 
system, three human factors are 
brought into action—one at each 
end, one or both anxious and prob- 
ably impatient, another at the cen- 
tral office, an expert, at least as 
intelligent and reliable as the best 
stenographers or bookkeepers. 


For the time being, this central 
office factor is the personal servant 
of the other two and is entitled to 
the same consideration that is nat- 


The marvelous growth of the Bell System has made the 
use of the telephone universal and the misuse a matter 
Discourtesy on the part of tele- 
phone users is only possible when they fail to realize the 
It will cease when they talk 
over the telephone as they would talk face to face. 


of public concern. 


efficiency of the service. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Hyde 
At the Telephone 


urally given to their regular em- 
ployees. 


Perfect service depends upon the 
perfect co-ordinate action of all 
three factors—any one failing, the 
service suffers. This should never 
be forgotten. 


All attempts to entirely eliminate 
the personal factor at the central 
office, to make it a machine, have 
been unsuccessful. There are 
times when no mechanism, how- 
ever ingenious, can take the place 
of human intelligence. 
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